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The ICAR-Central Institute of Post-Harvest Engineering and Technology (CIPHET) was established on 3
October, 1989 at Ludhiana, Punjab, India as a nodal institute to undertake lead researches in the area of the Post-
Harvest Engineering and Technology appropriate to agricultural production catchment and agro-industries.

The institute’s second campus was established on 19 March 1993 at Abohar, Punjab, India that is primarily
responsible for conducting research and development activities on fruits and vegetables, and commercial
horticultural crops. ICAR-CIPHET is also the headquarter for two All India Coordinated Research Projects

(AICRPs) viz. AICRP on Post-Harvest Engineering and Technology (PHET) with 31 Centres and AICRP on
Plasticulture Engineering & Technology (PET ) with 14 Centres across the country.
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Preface

Our Mandate is to reduce Post-
Harvest Losses of Agricultural
Produce through Engineering &
Processing Interventions

R K Singh
Director

crucial sectors for growth of any agriculture based country like India. This linkage between

farm and industry is deemed as a pivot for doubling farmers’ income by 2022 and thereby
helping to mitigate farm distress. Food processing which primarily includes post-harvest management
and value addition of produced commodities is crucial in reducing the wastage and losses of agricultural
produce. I feel honoured and privileged to serve and direct ICAR-CIPHET which is a premiere
institute entrusted with responsibilities of developing post-harvest technologies, protocols, novel
machineries & products with aim to reduce post-harvest losses and enhancing farmers’ income. Our
institute is committed towards contributing substantially to the national goal of food, nutritional
and economic security of our people through innovative post-harvest engineering and technological
interventions.

Food processing has a vital role to play in linking agriculture with manufacturing which are two

Although we have sufficiently improved the production of main food commodities but post-harvest
management of agricultural produce is still a challenge for us. The post-harvest losses are to the tune
of 6% in cereals, 8% in pulse, 10% in oilseeds and 15% in fruits and vegetables. The estimated
annual value of total losses is about Rs I lakh crore. These losses can be reduced by proper post-
harvest management of agricultural and livestock produce to improve the income and livelthood of
the farmers. In this scenario, post-harvest processing is one of the major intervention to ensure the

doubling farmers income by 2022.
I feel delighted to place before you Annual Report (2018-19) of our institute to give you insights

about our R&D activities, outreach programmes and our significant accomplishments during the past
year. During 2018-19, our institute made concerted efforts to develop various machines, storage and
fumigation structures, process protocols and different value added products in line with our central
mission of realizing higher value of agricultural produce. Our efforts are reflected through our IPR
portfolio. Three patents were granted and two more filed during 2018-19. The granted patents
pertain to innovative process for milling different millets, dehulling guar seed and predicting maturity
stage and eating quality of mango. A technology namely ‘mechanized system for popping and
decortications of makhana seeds’ was also licensed. In pursuance to the identified thrust areas of
research in reducing post-harvest losses, a Memorandum of Understanding (MoU) with Department
of Consumer Affairs, Ministry of Consumer Affairs, Food and Public Distribution, Government of
India, New Delhi was signed. This MoU is related to development of protocols for enhancing shelf-
life, safe storage, milling outrun and indicative norms for procurement of major pulses. A total
amount of about Rs. 2.40 crores is approved under this project and ten major partner institute are

involved with ICAR-CIPHET as lead institute.

\&\%2%’ CIPHET
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I feel pleasure to share that under AICRP on
PHET, 52 post-hatvest tools/equipment, 49
process protocols and products were developed
among which 50 were transferred to farmers and
entrepreneurs. AICRP on PHET added one new
centre at Andaman and Nicobar Islands and also
established 25 new agro-processing centres during
2018-19. Eighteen success stories emerged from
AICRP on PHET during the reported period.
Under AICRP on PET, 12 plasticulture
technologies were developed and 3 successtul
technologies were transferred to farmers’ field.
Besides, 400 persons were trained as Greenhouse
Operators; 56 trainings, outreach activities,
FLDs/Melas etc were organized to train farmers
and other interested personnel for Plastic line
pond installation, FRP carp hatchery installation
and maintenance. AICRP on PET also
commercialized the technology for ‘roof top
nutritional garden model for urban agriculture’.
This technology was licensed to two private firms
during 2018-19. Greenhouse design to withstand
178 Kmh' wind speed has been standardized

and constructed.

ICAR-CIPHET is committed for human
resource development in the field of food
processing and post-harvest management through
imparting trainings to different stakeholders. We
have made it a regular feature of our in-house
research projects to conduct regular training
programs in line with ‘Skill India’ initiative, to
empower budding entrepreneurs and workmen
with requisite skill sets to help them establish
their food processing units. We also endeavor to
help already working food processing workforce
to make them more productive and to generate
employment. We also focus on nurturing
innovation in post—harvest processing sector for
holistic incubation of start-ups and rendering
them all our services until they establish a
profitable unit. During the reported period, total
of 648 participants were trained for post-harvest
management of agricultural and livestock produce
through three ICAR sponsored summer/ winter
schools, one model training course, seventeen
entrepreneurship development programs (EDP),
eleven farmers training, and two workshops. A
total of 182 students were trained during this
period in the area of post-harvest engineering
and management.

it gfdaT2018-19

Our scientists were conferred with many awards
and honours like NRDC Societal Innovation
Award, Eminent Scientist Award, Fellow of
National Academy of Dairy Sciences (India),
Jawaharlal Nehru Award for PG Outstanding
Doctoral Thesis Research, etc. in recognition of
their contributions in research and development
n post—harvest sector. One of our scientist got
Best Ph.D Student Award by Faculty of
Agriculture, University Putra Malaysia. We have
also won six best research presentation awards at
International research conferences.

In our continuing efforts to reach out to farmers
and other stakeholders, we showcased and
demonstrated our technologies at different
exhibitions and melas such as Krishi Kumbh,
106" Session of the Indian Science Congress
2019, 14" Science Congress, National Eat Right
Mela along with the National Street Food
Festival, 13" edition of Agro Tech India 2018,
Coastal Agri. Expo 2019, Kisan Mela etc. The
farmer welfare schemes of the government were
implemented through organizing Soil Health
Card Scheme, World Soil Day and Mahila Kisan
Divas. Several other important extension activities
were carried out at Ludhiana and Abohar campus
through Pradhan Mantri Kisan Samman Nidhi,
Swacchh Bharat and Mera Gaon Mera Gaurav

programme, etc.

I take this opportunity to place on record my
sincere thanks and gratitude to Hon'ble Director
General, ICAR and Secretary, DARE; Chairman,
ASRB; Additional Secretary, DARE; DDG
(Agricultural Engineering); ADG (Process
Engineering) and ADG (Farm Engineering) for
their continued guidance, encouragement and
support in executing the mandate of the
Institute. 1 thank all the Head of Divisions,
Project Coordinators, Section/Unit in-charges,
scientists, technical, administrative, audit and
supporting staff of the institute for their constant
support, teamwork and dedication towards
research as well as other assigned activities to
achieve the goal of this premier institute.

DIVESV

R K Singh

Director
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Executive Summary

ICAR-CIPHET is a premier institute entrusted
to undertake lead research in the area of post-
harvest engineering and technology suitable to
agricultural production catchment and agro-
processing industries. During the reported period
(2018-19), the Institute executed its
multidisciplinary research through various in-
house and externally funded projects. The
Institute worked in broad areas of post-harvest
engineering and technology including post-
harvest equipment and machinery, products and
process protocols, food quality and safety,
including transfer of research findings through
technology licensing, trainings, capacity building
and extension activities. The significant
achievements marked during the year 2018-19

are presented below.

Rice Flaking Machine

Rice flaking machine of capacity 80 kg/h was
designed and developed for small scale
production of rice flakes. The machine is designed
to perform two operations: dehusking of paddy

Aerial view of Divisional Building at ICAR-CIPHET, Ludhiana ™

and flaking of brown rice. The efficiency of the
blower was found to be 91.25%. The recovery
of brown rice flakes from MTU-10I0 paddy
variety was found to be 64.25% (considering
22% husk in MTU-1010 variety) after single
pass which increased to 68.12% after 2™ pass.
Besides, the percentage broken of rice flakes was

found to be 8%.

Dried Chilli Destalking Prototype
Chilli destalking prototype was designed and
developed in order to mechanize destalking
operation. The developed system consists of a
feeding hopper, rotating drum, cutting blades,
triangular bridges, rectangular slots, stalk
collector, destalked chilli outlet. The machine
has destalking efficiency of 85-87% while the
machine was operated on the optimized
parameters. The machine performance depends
significantly on the moisture content of chilli,
speed and inclination of the rotating drum, feed
rate and variety of chilli.

Executive Summary 7
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Machine for De-podding of Green Peas
The green pea de-podder prototype was
developed for shelling green peas. The developed
prototype performed well with manual feeding
of pea pods. The capacity of the prototype is
around 20-25 kg/h and the seed damage is 5-
10%. Automatic feeding mechanism was fitted
in order to increase its capacity. The performance
evaluation of machine at different pre-treatment
parameters, roller speed, feed rate and gap
between the two rollers were established.

Meat Ball Making Machine

Meat Ball Making Machine is developed for
making of meat balls from raw meat
formulation. The main working components are
two horizontal rollers fixed on a frame powered
by electric motor and rotated by 4 differential
diameter pulleys. It takes about half minute to
make 10 balls each of 15-17 g The capacity of
the machine is worked out to be 10-12 kg per

hour.

Low-cost Air Modification System

A low-cost air modification system for storage
of onions in the ply-board storage structure was
developed which can humidify and dehumidify
the storage atmosphere as per the storage
requirement. The system is capable of lowering
the storage temperature maximal by 7 °C parallel
raising RH of storage environment nearly by 5%.
The storability of the onions in the structure
was close to five months compared to three and
a half months in ambient condition.

Automated Fumigation Chamber for
Treatment of Grapes (APEDA-funded)

An automated fumigation chamber was designed
for treatment of 1500 kg grapes against
Drosophila Suzukii which is a fruit fly. All the
operations of the fumigation system are
controlled from an electronic control panel,
which is fitted outside the chamber. The gas
concentration, temperature, operation time,
operation of solenoid valves, status of doors,
operation of exhaust fans, run time for each gas,
etc. are displayed through LED displays and
controlled by a BMCS (Building management

and control system) program specifically
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prepared for this fumigation system. The
fumigation chamber was evaluated for treatment
of grapes. It was found that all the insects were
killed after the treatment with CO, and SO,
gases. The chamber is ready for commercial
exploitation.

Study on Determining Storage Losses in
Food Grains and Recommending Norms
for Storage Losses (FCI-funded)

The storage losses of food grains during storage
in warehouses becomes an issue of concern in
the absence of any scientific norms for losses.
Proper loss assessment through the systematic
data collection and its analysis help in better
understanding and standardization of the norms.
In this direction, the FCI supported a study,
which was initiated in July 2013 for a period of
four years. The data was recorded from different
depots of FCI/CWC covering 20 states across
the country. The observations on physical
parameters of the commodity were recorded
fortnightly. Besides, environment data inside the
godown were recorded on daily basis and ambient
environmental data of the locality were collected
from the nearby meteorological station. A
detailed report with specific recommendations

was prepared.

Mechanized De-stoner for Peeled Litchi
Fruit

Five different types of vibratory bowl,
channelized feeding mechanism were fabricated
and evaluated for systematic orientation of peeled
litcchi for the purpose of de-stoning. Based on
the preliminary trials, U shaped channelized
feeding mechanism was selected for further
fabrication of the prototype. In this, the feed
cups of fibre sheet (20X20 mm) with distance
between two cups (20 mm) were fitted on the
roller. Considering the physical properties of
peeled licchi, the feed cups were fabricated using
nylon material.

UV-VIS Spectroscopy and Chemometrics
for Detection of Pork Meat in Minced
Goat Meat

UV-visible (UV=VIS) spectroscopic method

was developed for detection of pork meat in



minced goat meat. The spectral data,
standardized by different pre-treatments, were
processed, separately or fused, using Principal
Component Analysis (PCA). UV-VIS
spectroscopic techniques was able to detect
minimum [0% pork meat adulteration correctly.

An Efficient Forced Ventilated Shade
Drying System for Production of Green
Raisins in Dark

An efficient force ventilated shade drying system
was developed for production of green raisins.
Berries dried in the dark remain more green and
lighter in color than shade-dried fruits. The dry
bulb temperature inside force ventilated shade
drying system varied from 25-27 °C. The relative
humidity inside this system varied from 35.2 to
50.0%. Final moisture content of the raisins was

about 22% and the drying duration was 6 days.

Edible Fat Replacers for Development of
Low-fat, High-fibre Meat Products
Edible fat replacers from natural ingredients was
developed for manufacturing of low-fat meat
products. A substantial fat reduction (P < 0.05)
up to 38% and increase in the fibre content up
to 4% level as compared to full fat control meat
samples was recorded. The developed health
meat products had significantly similar or better
technological properties in comparison to full-
fat meat products.

Process for Preparation of Onion Powder
In this work the influence of dehydration and
grinding temperatures on particle and physico-
chemical characteristics of onion powder
prepared by 2 mm thick dehydrated onion slices
was studied. The dehydration was performed
using (a) hot air dryer method at five different
temperatures (50 °C, 60 °C, 70 °C, 80 °C, and
90°C) and (b) sun drying method. The
dehydrated onion slices were ground at two
different conditions: (a) ambient grinding at 45
°C and (b) low-temperature/ice jacketed
grinding at 37 °C to obtain the powders. Overall,
in all the cases, the low-temperature ground
powders were found to be of better quality

compared to ambient ground powders.

arffes ufaae2018-19

Process Optimization for Drying of Loose
Rose Petals

The dry rose petals fetches good market value as
it 1s used in confectioneries, medicine etc. This
study was aimed to optimize drying conditions
for rose petals as a function of drying temperature
(70-100 °C) and holding time in continuous
tunnel dryer. The initial moisture content of fresh
rose petals was 82.31 £ 2 % (w.b) and the
moisture content subsequent to drying was 10.02
T 2 % (w.b). With the increase in drying
temperature, the degradation in L* and 5" values
was observed. The optimized drying conditions
with respect to final product quality were 80
°C drying temperature and 9-10 min of holding

time in drying tunnel.

Improved Methods for Detection of
Different Dyes from Food Products

A simple method was developed for the detection
of rhodamine dye from red chilli powder. The
method has a single step rather than multiple
steps as followed by FSSAI for detection of
rhodamine. The detection limit for rhodamine
dye was observed to be 20-25 ppm with pink
color and 50 ppm with red color. Similarly an
improved method was developed for detection
of Sudan dye in chilli powder. The appearance
of red color in the samples indicates the test to
be positive for Sudan dye. The detection limit
for Sudan dye was observed to be 200 ppm with

red color.

Stabilization
and Utilization of Anthocyanins from

Black Carrots

An enzyme—assisted process fOI‘ extraction ofjuice

Extraction, Purification,

from black carrots was optimized using different
levels of pectinase enzyme. The anthocyanins
were extracted from the black carrot pomace
after juice extraction. The extracted color filtrate
was adsorbed on XAD-7 adsorbent via column
chromatography. The yield of color ranged
between 1.0-1.5% of black carrot pomace. Total
five anthocyanins, cyanidin derivatives have been
identified from the extracted color from black
carrot using LC-DAD-ESI-MS analysis. It was

found that there was less degradation of color
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intensity at 350 mg gallic acid compared to 175
mg gallic acid. Also, the color was more stable at
pH I during storage compared to pH 2 and 3.
A lesser degradation was observed at less pH at
both gallic acid concentrations.

Antimicrobial Effects of Natural Extracts
against Microbes (Anthracnose and Stem
End Rot Diseases) of Mango

The antimicrobial effects of clove and grapefruit
essential oil were evaluated against post-harvest
fungal pathogens viz. Colletotrichum
gloeosporiordes and Botryodiplodia theobromae
which are responsible for development of
anthracnose and stem end rot diseases during
storage of mango. Maximum growth inhibition
of C. gloeosporiordes was reported in presence
of 2000 ppm clove oil (86.3%) followed by
grapefruit oil (68.1%). Similarly, maximum
growth inhibition of B. theobromae was

observed with clove oil (94.2%), followed by
grapefruit essential oil (92.3%).

Improved Method for Extraction of
Collagen Hydrolysates from Buffalo Skin
An improved method is in the process of
development for extraction of collagen
hydrolysates from buffalo skin. The method will
be useful for industrial application for
manufacturing of this high value compound.
Based on FAA estimation and SDS-PAGE images,
it was arrived that papain enzyme degraded the
proteins most effectively at level 20 and 30 units
of enzyme per gram of skin and bromelain was
most effective at level 30 and 50 units of
enzyme/gram of skin to hydrolyse the skin

collagen.

In vivo Evaluation of Plant Extracts
against Post-harvest Disease of Guava
Fruits

The lowest disease lesion (18.25 £ 0.14 mm)
was observed in the presence of clove oil,
followed grapefruit EO (25.50 £ 0.29 mm)
while control fruits treated with sterile water has
highest disease lesion (47.25 £ 0.I4 mm). In
terms of pathogen growth inhibition, clove oil
was able inhibit pathogen development by 61.33
%, followed by followed grapefruit EO 46.03
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percent. In case of anthracnose disease, lowest
disease lesion (19.50 £ 0.29 mm) was obsetved
in the presence of clove oil, followed grapefruit
EO (21.00 £ 0.00 mm) while control fruits
treated with sterile water has highest disease lesion
(36.75 £ 0.43 mm) after 9 days of storage. In
terms of pathogen growth inhibition, clove oil
was able inhibit pathogen development by 46.94
%, followed by followed grapefruit EO 42.86

percent.

Optimized Packaging Method and
Packaging Material for Destalked Red
Chilli and Red Chilli Powder

Three different packging materials viz, jute bags,
woven polypropylene (WPP), polypropylene
(PP) and laminated pouches (L) were selected
for packaging of destalked red chillies with and
without vacuum. Among the different packaging
materials studied, quality of red chilli powder
packed in laminated pouches was better in terms
of color retention when compared to other
packaging materials. Also, for higher shelf life
and better color quality of chilli powder, vacuum
packaging proves to be a safe and better
technology.

Development of Makhana Chikki using
Over-popped Makhana

Makhana chikki was developed utilizing the over-
popped makhana, which is a by-product of
makhana popping. The chikki was formulated
using jaggery, roasted groundnuts and over-
popped makhana in the ratio of 50:25:25.
Organoleptic evaluation of makhana chikki for
appearance, color, texture, flavor and overall
acceptability scored 7.5-7.9 on a nine point
hedonic scale.

Nutritious Noodles Containing Sprouted
Bengal Gram and Mint

Sprouted Bengal gram, wheat flour and mint
were utilized for preparation of noodles, a
convenient food. Optimization of noodles with
different combinations of wheat flour (70-80
g), sprouted Bengal gram flour (20-30 g) and
mint paste (10-20 g) using box behnken design
of response surface methodology was carried out.

Noodles with combination of wheat flour:



sprouted Bengal gram: mint paste in a ratio of
65:21:14 was found to be of optimum
acceptance on the basis of nutritional parameters,
water absorption, cooking quality, in vitro
protein digestibility, free fatty acid, DPPH

activity and Sensory parameters.

Machines/Equipment/Process developed
under AICRP on PHET

Optical Sensor Based Makhana Harvester
An optical sensor based makhana harvester was
developed which consists of a monitor,
boroscope/point camera and a cutting blade. The
capacity of the machine is 50-60 fruits/h and
field capacity (number of fruits harvested) are
almost doubled as compared to conventional
harvesting. The cost of the machine is Rs

12000/ -.

Hand and Power Operated Water Chestnut
Decorticator

Hand and power operated water chestnut
decorticator was developed for decortication of
dried water chestnut kernels from pods. Capacity
of the hand and power operated water chestnut
decorticator is 12 and 60 Kg/ h, respectively and
the cost is Rs. 10000/- and Rs. 30000/ -,

respectively.

Walnut Dehuller Cum Washer

Walnut dehuller cum washer was developed for
dehulling and washing of green walnuts. The
capacity of this machine is 335-345 kg/h and
the overall efficiency is 90.60%. The cost of this
machine is Rs. 98000/ -.

Toddy Palm Fruit Seed Separator

A toddy palm fruit seed separator is used to
separate the pulp from toddy palm fruit.
Capacity of this machine is 60 nuts/h and cost
of the machine is Rs. 6000/-.

Jackfruit Corer Cum Peeler

A jackfruit corer cum peeler is developed which
consists of fruit holder, peeler assembly, corer
assembly along with cutting mechanism, power
transmission unit and frame assembly. It is
designed as a rotating disc that can carry the
jackfruit on a horizontal plane. Capacity of this

arffes ufaae2018-19

machine is 40 kg/h and cost of the machine is
Rs. 51000/-.

Rotary Onion Grading Machine
A rotary onion grading machine was developed.
The capacity of the machine is 2.5 tonne/h and
grading efficiency is 89%. It grades onion on
the basis of their size into 3 to 4 grades. The
cost of operation is Rs. 90.38/tonne.

Reversible Air Flow Flat-bed Dryer

This dryer is used for drying of freshly harvested
paddy. The capacity of the dryer is 3 tonnes.
The dryer consists of 10 HP Diesel engine motor
for blowing air, an LPG based combustion
chamber for heating air and an automatic
temperature control system. The cost of the

machine is Rs. 8.5 lakh.

Turmeric Washer

The washer consists of feed hopper, cylindrical
rotary drum, water spray assembly, washed
turmeric outlet, motor, pump, frame and water
collecting tray. The collected waste water is
filtered and recirculated with the help of a
pump. Capacity of the machine is 300 kg/h
and cost is Rs. 181000/ -.

Machines/Equipment Developed under
AICRP on PET

PCM Based Mobile Cool Chamber

A PCM based mobile cool chamber of one
quintal capacity was developed. Thermal analysis
of PCM based cool chamber was done using
ANSYS software. Performance evaluation of the
chamber revealed PCM was able to maintain the
inside temperature at about 20 °C although
outside temperature varied from 31-40 °C.

Hydroponics System for Vertical Space
Utilization

This system was developed for utilization of
vertical space inside polyhouse, as some vertical
space inside polyhouse remains unutilized which
can be used for growing of vegetables. This
hydroponics system was found useful for growing
of small height crops and leafy vegetables viz.

lettuce, spinach, coriander.
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Soil-less Media Rooftop/Terrace
Vegetable Nutrition Garden for Urban
and Peri-urban Population

In this garden, the vegetable produced is
sufficient for a family of 2-4 persons. Ten
vegetables like Tomato, Bell Pepper, Cucumber,
Coriander, Broccoli, Spinach, Pea, Lettuce,
Fenugreek and Chinni sarson can be grown with
staggered sowing/transplanting, the vegetables
would be available round the year. The
approximate cost of this model is around

Rs. 40000/-.

Off-season Capsicum Cultivation under
Poly-house in Organic Manures and
Different Moisture Depletion Levels in
Sikkim

In this work, 35- 40% increase in the yield was
found under organic conditions in poly-house
over open conditions. The weekly average daily
maximum temperature (32.83 °C) and RH
(91.48%) increased by 4.9 °C and 1.8%,
respectively inside the polyhouse compared to
the outside. Similarly, the weekly average daily
minimum temperature (16.04 °C) increased by
0.07 °C inside the poly-house in comparison to
the outside values and the daily minimum RH
(42.25%) decreased by 8.4% inside the poly-

house compared to the outside.

Portable Low-cost Multiple use Portable
Poly-tunnel Cum Polyhouse for Higher
Hills

The main feature of this structure is that it can
be easily dismantled, assembled and relocate to a
new location as per the need in the hills. Two
structures of size 50 m”* and 62.5 m were
developed and cost of the structures were Rs.
50000/ - and 62000/ - respectively. For shifting
of this structure only four persons are required

who can shift this in 3 h.

Conjunctive Use of Runoff Harvested
Water from Plastic Lined Farm Pond and
Groundwater for Crop Production in
Semi-arid Region

A plastic lined pond for collected of runoff

water and bore well water was developed to
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irrigate the selected crop of chilli (Capsicum
annum L.) var Guntur. All the growth parameters
like plant height (77.07 ¢m), no of primary
branches (13.13), no of secondary branches
(47.40), 50 % flowering (39.91 days), fruit length
(8.97) and diameter (1.73) and yield (19.99 t/
ha) were observed to be maximum in I00% RDF
and 80% irrigation levels. The interactions
between 100% RDF and 80% irrigation levels
is best suitable for growing of chilli crop.

Pabda Hatchery Unit

A Pabda hatchery unit has designed and
developed. It comprises of 3 breeding pools
(rectangular tanks, the bigger one with 3 m
length, 1.1 m width and 0.65 m height) and 3
incubation pools (circular tanks, of 1.2 m, I.I m
and 1.0 m diameters having a water height of
0.35 m). In each of the incubation pool, 4
numbers of duck mouths (0.75 inch diameter)
are provided to maintain a circular flow of water.

Rectangular Plastic Feeder

Rectangular plastic feeder for adult goats to
reduce feed wastage under stall-fed conditions
was developed. It is suitable for feeding 10 adult
goats, five on each side. It reduces feed wastage
in goat farm i.e. almost nil wastage in concentrate
feed, 5-10 percent wastage in case of dry and
green fodder.

Revenue Generation

During 201I8-19, our institute generated a
revenue of around Eighty eight lakh eighty one
thousand rupees (Rs 88.81 Lacs). ICAR-
CIPHET also utilized 99.65% of budget with
respect to allocation under Plan RE 2018-19.

Awards and Recognition

Our scientists were conferred with NRIDC
Societal Innovation Award, Eminent Scientist
Award, Fellow of National Academy of Dairy
Sciences (India), Jawaharlal Nehru Award for PG
Outstanding Doctoral Thesis Research, All India
Best Publication Award etc. in recognition of
their contributions in research and development
in post-harvest sector. One of our scientist got
Best Ph.D Student Award by Faculty of
Agriculture, University Putra Malaysia. We have
also won six best research presentation awards at
International research conferences.



Technology Licensing and Patents

Three patents were granted during the reported
period and two more were filed. A technology
namely ‘mechanized system for popping and
decortications of makhana seeds’ was also
transferred. Besides, AICRP on PHET
transferred 50 technologies to farmers and
entrepreneurs and 3 successful technologies were
transferred by AICRP on PET to farmers’ field.
AICRP on PET also licensed the technology
for ‘roof top nutritional garden model for urban
agriculture’ to two private firms during 2018-

19.

Memorandum of Understanding

A Memorandum of Understanding (MoU ) with
Department of Consumer Affairs, Ministry of
Consumer Affairs, Food and Public Distribution,
Government of India, New Delhi was signed.
The MoU is related to development of protocols
for enhancing shelf-life, safe storage, milling
outrun and indicative norms for procurement of
major pulses. A total amount of about Rs. 2.40
crores is approved under this project and ten

major partner institute are involved with ICAR-

CIPHET as lead institute.

PHMETC

Post-Harvest Machinery and Equipment testing
Centre (PHMETC) has tested 25 machines
during 2018-19. We received a total of Rs.

arffes ufaae2018-19

Twenty Nine Lakh Seventy Six (Rs. 29.76 Lakh)

towards testing fee.

Training, Capacity Building and Extension
During the reported period, total of 648
participants were trained for post-harvest
management of agricultural and livestock produce
through three ICAR sponsored summer/winter
schools, one model training course, seventeen
EDP, eleven farmers’ training, and two workshops.
A total of 182 students were also trained during
this period. We participated in several exhibitions
across the country such as Krishi Kumbh, 106™
Session of the Indian Science Congress 2019,
14™ Science Congress, National Eat Right Mela
along with the National Street Food Festival,
13™ edition of Agro Tech India 2018, Coastal
Agricultural Expo 2019, Kisan Mela etc.

Publications and Citations

More than 40 research papers were published in
high quality national and international peer
reviewed journals. The other major publications
of the institute include Compendiums (6), Book
Chapters (11), Popular/ Technical Articles (212),
Technical Bulletins (2), Annual Reports (1), News
Letters (4) and Leaflets (12). More than 22 peer
reviewed papers published from ICAR-CIPHET
during last years have received > 100 citations
each.
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Introduction

Indian agriculture is characterized by a large
number of tiny, marginal, and small farm holders
who are unable to derive adequate monetary
benefits from production activities alone. Most
of the farmers are employed only for 100-150
days in a year in farm activities. Therefore, while
their incomes are not only abysmally low but
they remain inadequately employed also. Supply
chain from farm gate to markets is highly
fragmented. There is inadequate infrastructure
for storage, packaging, handling and transport
from the place of production to markets and
processors. As a result, huge post-harvest losses
take place, which reduce the farmers’ income and
processors get poor quality of the raw materials.
The accounted post-harvest losses in the country
are still in the range of 3-16% for all food
commodities and the level of value addition and
processing is still below 10% in fruits and
vegetables. Because of the higher post-harvest
losses, monetary loss is nearly Rs. I Lakh crores.
Thus, there is an essential requirement of post-
harvest management and appropriate value
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addition in production catchments to minimize
the quantitative and qualitative losses.
Agricultural produce management and
appropriate level of value addition in production
catchments could meet these twin objectives of
providing additional off-farm employment and
income.

ICAR-Central Institute of Post-Harvest
Engineering and Technology (ICAR-CIPHET)
was established on 29 December 1989 at PAU
Campus, Ludhiana, Punjab, India. It is a nodal
institute that undertakes lead researches in the
area of the postharvest engineering and value
addition technologies appropriate to agricultural
production catchments and agro-processing
industries. Another campus of the Institute was
established on 19 March 1993 at Abohar,
Punjab, India that is primarily responsible to
undertake research and development activities for
processing and value addition of fruits, vegetables
and commercial crops. ICAR-CIPHET is also
headquarters of two All India Coordinated



Research Projects (AICRPs) viz. AICRP on
Post-Harvest Engineering and Technology
(PHET) with 31 Centres and AICRP on
Plasticulture Engineering and Technology (PET)

with 14 Centres across the country.

ICAR-CIPHET is the only institute in India
which works entirely on applied post-harvest
technology and value addition of all
commodities for farmers, orchardists, rural youth
and entrepreneurs directly as well as generates
basic knowledge by taking various basic and
strategic research projects in the mandated areas.
At present the institute has four divisions: 1. Food
Grains and Oilseeds Processing, 2. Agricultural
Structures and Environmental Control, 3. Transfer
of Technology, and 4. Horticultural Crop
Processing (Abohar).

The Institute has developed nearly 120
technologies containing several equipment for
food processing, structures for safe handling and
shelf-life enhancement of farm produce, process

i ufde2018-19

protocols for value added products, novel
products and technologies for farmers and
processors. Out of theses developed technologies,
45 technologies have been licensed/
commercialized to about 126 entrepreneurs/end
users. The technologies developed by ICAR-
CIPHET helped the farming community in
reduction in post-harvest losses, value addition
to the farm produce, development of functional
foods and food safety through interventions in
the arena of protected cultivation, threshing,
milling, processing, improved storage,
preservation, non-destructive quality evaluation,
enhancement of shelf life for crops and livestock
produce and by-product utilization. These
technologies have helped the relevant
stakeholders in augmenting the income and
employment generation. ICAR-CIPHET has
filed 58 patents out of which 9 have been granted
to its credit. ICAR-CIPHET has established
Food Testing Laboratory, Agri-Business
Incubation Centre, and Post-Harvest Machinery
and Equipment Testing Centre.

Introduction 15



OUR VISION

Higher profitability of agricultural production systems ensuring better
income to farmers and 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.




OUR MISSION

Creating prosperity through minimization of post-harvest losses from
15% to 5% and increase in value addition from present level of 10%
to 30% to produce and by-products from crops, horticulture, livestock

and fisheries sectors.

Fraad B

ﬂ‘lnlnj.’lll-'ﬁ TInHn

: __.‘




Annual Report 2018-19

wh

B S U N S

£ICAR CIPHET 4

Esd 1985

Mandates

»  Research for solving problems and identifying
technologies related to post-harvest loss assessment
and prevention, processing, value addition and storage
of agricultural, horticultural, livestock, and aquaculture
produce targeted to achieve food safety and quality
assurance

> Human resource and entrepreneurship development in
post-harvest engineering and technology
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Organizational Structure
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Infrastructure

Workshop

The workshops at ICAR-CIPHET, Ludhiana
and Abhor manage fabrication and modification
of post-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/
equipment such as lathe machines, drilling
machine, gas welding set, arc welding set, sheet
bending machine etc. to deliver its services.
Besides, various measuring instruments are also
available in the workshops, which are useful in
day to day research work.

Agro Processing Centre (APC)
Agro-processing centre is designed to process the
agricultural produce in production catchment
with a view to enhance employment and income
opportunities in rural areas. At [CAR-CIPHET,
modest agro-processing centre has been
established for processing of Bengal gram, green
gram, pigeon pea, maize, black pepper, turmeric,
coriander etc. The processed products are being
3
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regularly sold to customers in and around ICAR-
CIPHET. The net profit amount was Rs 24383 /
- against the sale of processed products like da/
besan, ground spices etc. Besides, the APC facilities
are also used to impart training to potential small
rural entrepreneurs.

Food Testing Laboratory

The well-equipped Food Testing Laboratory
funded by Ministry of Food Processing
Industries (MoFPI) has been established. The
laboratory houses basic and some of the semi-
advanced equipment 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. 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 of
processers, entrepreneurs, small and medium
enterprises and industry at reasonable testing charges.



Library

ICAR- CIPHET library plays an important role
and act as a centre for knowledge and information
related to the Institute’s mandate. It has a good
collection of books and journals in the area of
post-harvest engineering, food processing,
engineering, microbiology, biochemistry,
biotechnology etc. During the reported year,
the total number of books and standards in the
library were 4284. The library as a member of
consortium for e-Resources in Agriculture
(CeRA) is getting access to online full text
journals and e-books. In addition of these, a
number of national and international serial
publications, annual reports, newsletters and
research bulletins were received on gratis. Current
content service of journals and list of new arrivals
is also being circulated among the ICAR-
CIPHET staff. Library received one Punjabi, two
Hindi and three English Newspapers namely Ajit,
Dainik Jagran, Amar Ujala, Hindustan Times, The
Tribune and The Economic Times, respectively
and also received Frontline and India Today
magazine (both Hindi and English). Student
Trainees coming from different Universities avail

this facility.

Guest House
Both Ludhiana and Abohar campus has
guesthouse  facilities  for  providing

accommodation to ICAR /SAUs/Government

i ]

aif¥es ufda2018-19

employees and farmers. One International Training
Centre with 08 AC-rooms and dining hall with
kitchen is also available at Ludhiana campus.

Units

Prioritization, Monitoring and
Evaluation (PME) Cell

Prioritization, Monitoring and Evaluation
concept is the key management tool in R&D
system to enhance scientific productivity. It helps
in setting a unified priority and monitoring of
externally funded and in house projects. PME
cell of the institute conducts Institute Research
Council meeting and maintains the record of
research projects. The monthly and quarterly
reports of individual scientist are collected and
compiled into progress reports, results framework
document, quarterly and half yearly performance
review reports. It 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 patliament questions
and their answers, action taken reports and issues
related to scientific activities of the institute are
dealt by PME cell. 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.

International Trainee’s Centre & Guest House |
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Agricultural Knowledge & Management Unit

staff for data analysis and electronic

Institute Technology Management Unit
(ITMU)

The Institute Technology Management Unit is
responsible for IP protection, Management and
Transfer/Commercialization of technologies
developed by the Institute. [TMU 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 48 patent applications have been filed
through ITMU out of which nine patents have
been granted. Vigorous efforts of ITMU lead
to commercialization of 50 technologies

developed by ICAR-CIPHET.

Agricultural

Unit (AKMU)
The Institute has an Agricultural Knowledge
Management Unit (AKMU) for the scientists and

Knowledge

Management

Wl
Nyt CIPHET
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communication. The unit has latest eighteen
desktop computers including three servers. More
than 100 desktop computers of the institute are
well connected through Local Area Network
(LAN). 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
anumber of analysis and design software 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.czphet.inis also being

maintained by AKMU.
Services are provided by AKMU

e Electronic communication to all institute
staff and trainees

*  Data analysis facility



* Assistance in software application in different
research works

* Internet browsing
* Software and computer hardware support

* Assistance in online patent search through
various databases

Post-Harvest Machine and Equipment
Testing Centre (PHMETC)

The Post-Harvest Machine and Equipment
Testing Centre (PHTMETC), ICAR-CIPHET,
Ludhiana is approved by Mechanization &
Technology Division, Department of
Agriculture & Cooperation, Ministry of
Agriculture and Farmers”Welfare, Govt. of India.
The institute is authorized for testing of all types
of Post-Harvest Equipment and Machinery to
ensure supply of quality post-harvest equipment
& machinery by processing equipment &
machinery manufactures to the end users. This is
a unique facility in the country available at
ICAR-CIPHET for testing of post-harvest
technology equipment & machinery. Purpose of
establishment of “PHMETC” at ICAR-
CIPHET, Ludhiana (Punjab) is to provide
platform and develop confidence in PHT
machine and equipment manufacturers and also
buyers / entrepreneurs who is going to start his
business. PHMETC at ICAR-CIPHET will test
all machines related to processing of agricultural

and allied produces.

All India Co-ordinated Research
Projects (AICRP)

AICRP on Post-harvest Engineering and
Technology (PHET)

The All India Coordinated Research Project on
Post-harvest Engineering and Technology was

i ufde2018-19

launched by the Indian Council of Agricultural
Research in September 1972. The Project is
currently operating at 31 centres covering almost
all the states and agro-climatic zones of the
country. The aim 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: (1) Adoption/development of
equipment/ technologies for reduction in post-
harvest losses during critical stages/ operations,
(i1) Development of need based agro-processing
centres (APCs) in different production
catchments for income augmentation and
employment generation, (ii1) Value added
products from agricultural crops/ commodities,
(iv) Prototype development and process
refinement with a view to develop complete
packages for post-harvest utilization of crops/
commodities and their by-products, (v) Multi-
location trail and demonstration of the post-

harvest technologies.

AICRP on Plasticulture Engineering and
Technology

The AICRP on Plasticulture Engineering and
Technology is operational since 1988 and has
I4 centres in different agro-climatic zones. The
project has contributed in the development and
modification of Plasticulture technology in the
area of water harvesting and management, surface
cover cultivation, irrigation systems, plastic
mulching, animal shelters, aquaculture technology
and use of plastics in farm tools, machinery, post-
harvest handling and packaging processes.
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Staff Position
(31 March, 2019)

Category Sanctioned Filled Total Filled Vacant
Ludhiana Abohar

Scientific 76 37 03 45 31

Administrative 21% 16 03 19 03

Technical 29 18 07 25 04

Supporting 04 03 OI 04 —

Total 130 74 19 93 38

“Excluding Director, #Including SAO

Discipline-wise distribution of scientific strength

Discipline Principal Scientist Senior Scientist Scientist

Agricultural Process Engineering - 1 11 12
Food Technology I - 4 S
Agricultural Structures &

Environmental Management 1 - 3 4

Agricultural Structures & Process

Engineering 2 - 1 3
Biochemistry (Plant Science) 2 - I 3
Agricultural Microbiology - - 2 2
Fish Processing Technology 1 - 1 2
Livestock Product Technology - - 2 2
Agricultural Entomology - - I I
Agricultural Extension - - I I
Biotechnology (Plant Science) - - I I
Chemical Engineering 1 - - I
Electronics & Instrumentation - - I I
Food & Nutrition I - - I
Home Science - - 1 1
Horticulture I - - I
Vegetable Science - - I I

Microbiology-Plant Science - - _ _

Wl
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7%

30, 3%

10%

= Apricultural Process Engineering

= Food Technology

» Apriculural Structures & Environmental Management
« Agricultural Structures & Process Engineering
= Biochemistry (Plant Science)

= Agricultural Microbiology

» Fish Processing Technology

= Livestock Products Technology

= Agriculiural Entomology

= Apricultural Extension

® Biotechnology (Plant Science)

» Chemical Engineering

#» Electronics & Instrumentation

= Food & Nutrition

= Home Science

Discipline-wise percent distribution of scientific strength
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Budget and Expenditure

(2018-19)

ICAR-CIPHET (Amount in Lakh)

Approved allocation  Total remittance Plan Total % Uetilization with % age utilization

Plan RE (2018-19) (2018-19) Expenditure respect to with respect of
allocation under remittance
Plan RE 2018-19

1671.79 (171497 - 1671.79 1665.90 99.65 99.65

19.03-24.15) (1714.97 -

19.03-24.15)
AICRP-PHET (Amount in Lakh)

Approved allocation  Total remittance Plan Total % Uetilization with % age utilization
Plan RE (2018-19) (2018-19) Expenditure respect to with respect of
allocation under remittance

Plan RE 2018-19
229043 229043 229037

AICRP-PET (Amount in Lakh)

Approved allocation  Total remittance Plan Total % Uetilization with % age utilization

Plan RE (2018-19) (2018-19) Expenditure respect to with respect of
allocation under remittance
Plan RE 2018-19

677.57 677.57 677.18 99.94 99.94

CRP-SA (Amount in Lakh)

Approved allocation  Total remittance Plan Total % Utilization with % age utilization
Plan RE (20I8-19) (2018-19) Expenditure respect to with respect of
allocation under remittance

Plan RE 2018-19
93.30 93.30 97.65 99.34 99.34

8 ICAR-CIPHET ®AICRP-PHET ®AICRP-PET « CRP-5A

Percent Utilization with respect to allocation under Plan RE 2018-19

Wty
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Revenue Generated
(2018-19)

Particulars Amount (Rs.)
Testing of post-harvest machinery and equipment 2975990.00
Sale of farm produce 1963371.00
License fee 133475395
Internal resource generation 76019573
Leave salary and pension contribution 523909.00
Recoveries of loans and advances 433530.00
Interest earn on loans and advances 424343.00
Miscellaneous receipts 409672.05
Sale of vehicle, other machine tools 34700.00
Application fee from candidates 12000.00
Analytical and testing fee 8623.00
Grand total 8881087.73

\ ® Testing of posi-harvest machinery and equipmem
e # Sale of farm produce
= License fee
® [miemal resource generation
® |eave salary and pension contribution
= Recoveries of loans and advances
» Interest earn on loans and advances
s Miscellancous TECCips

Sale of vehicle, other machine ools

Application fee from candidates
Analytical and 1esting fee

Percent contribution in Revenue Generation during 2018-19
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Ongoing Research Projects

Institute Projects

Str. No.

I.

10.

I1.

12.

13.

14.

28

Project Name

Development of continuous primary
processing and shrink packaging

line for cauliflower and cabbage

Design and development of Wonder

Bag for wheat storage

Design development and evaluation
of equipment/ machine and storage
structures for primary processing and
low temperature storage of onions in

bulk.

Development and evaluation of active
ethylene absorbing packaging film
material for selected climacteric fruits.

Development of quality sensing system
for mushroom and minimaﬂy processed

pomegranate arils

Development and mechanization of
low fat high fibre functional meat

products

Development of improved Process and

Machinery for enhanced Dhal Recovery

from Pigeon Pea

Newer methods for energy efficient oil

extraction and novel product

development from mustard seed

Development of technology for
destalking and packaging of dried

chillies

Process Protocol for production of

quality Green Raisins

Development of National Database
on NARES Technologies in Post-Harvest

Sector

Development and Evaluation of

Eco-Friendly mustard based

antimicrobial formulation using other
botanicals for eradication of bacterial

blight in pomegranate

Development of spectroscopic

techniques for instant detection of

honey adulteration

Development of rapid spectroscopic

and molecular techniques for

detection of animal species in meat

products

We/ | cIPHET
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Leader & Associates

(as on 31.03.2019)

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

Dr.R. K. Vishwakarma
Dr. Manoj Kumar

Dr. Sandeep Mann
Er. A. A. Bashir

Dr. B. M. Ghodki
Dr. Dukare Ajinath
Dr. P. K. Kannaujia

Dr.R. K. Anurag
Dr. Tanweer Alam,

IIP New Delhi

Dr.R. K. Anurag
Dr. Th. Bidyalakshmi

Dr. Yogesh Kumar

Dr Nitin Mehta, GADVASU
Dr. Sandeep Mann

Er. A. A. Bashir

Dr. R. K. Vishwakarma
Dr. D. N. Yadav

Dr. S. K. Tyagi

Dr. Manju Bala

Dr. A. U. Muzaddad:
Dr. Yogesh Kumar

Er. K. R. Jalgaonkar
Dr. M. K. Mahawar
Ms. Prerna Nath

Ms. Prerna Nath
Er. S.]. Kale

Dr. Sandeep Mann
Dr. Renu Balakrishnan
Er. P.S. Dawange

Dr. S. K. Tyagi

Dr.J. Sharma

Dr. Manju Bala

Dr. K. Dhinesh Babu,
Mr. Mallikarjun Harsur

Dr.R. K. Anurag
Dr. Poonam Choudhary

Dr. Yogesh Kumar
Mr. Vikas Kumar

Period

10-2013
03-2019

07-2014
06-2019

01-07-2015
31-03-2019

01-07-2015
30-06-2019

01-07-2015
30-06-2019

01-07-2015
31-03-2019

01-07-2015
31-12-2018

01-07-2015
30-06-2019

01-07-2015
30-06-2018

01-07-2015
30-06-2018

01-07-2015
31-03-2019

01-04-2016
31-03-2019

01-04-2016
31-03-2019

01-04-2016
31-03-2019



Str. No. Project Name

13.

16.

17.

18.

19.

20.

21

22.

23,

24.

28,

26.

27.

28.

29.

Development of real time monitoring
system for transportation of perishables

Design and development of
dehumidified hot air dryer for maize

Design and development of microwave
assisted continuous popping system
for selected food grains

Development of improved ﬂaking
system for small scale production of
rice flakes

Development of convenient breakfast
products using sprouting and extrusion

technology

Utilization of fruit waste and plant
extracts in developing antimicrobial
coatings for extending shelf-life of fruits.
Word vegetables should be omitted

Design and Development of
Mechanized System for Fruit Bar

Manufacturing

Development of technology for
de-ponding of green pea & cowpea’
Development of technology for
de-poding and preservation of
cowpea & green pea’

Development of user friendly android
based mobile application (Mobile app)
for technology dissemination and
outreach program on postharvest
processing and value addition

Development of smart device for
automatic detection and identification
of insects in stored grains using machine
vision technology

Development of hermetically sealed
storage structure of I1Tonne capacity

for pulses

Development of process for color
extraction from black carrot and its
by-products and its utilization in value

added product

Development of mechanized litchi
de-stoner.

Designing Extension Strategies for Wider
Adoption of Post-Harvest Technologies
based on Adoption Behaviour of End
Users

Development of pigmented cereals
based expanded / extruded products

and their nutritional evaluation

Leader & Associates

(as on 31.03.2019)

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

Co-PI

Dr. B. M. Ghodki
Dr. Manoj Kumar
Dr. P. K. Kannaujia

Dr. Pankaj Kumar
Er. Dhritiman Saha

Er. Chandan Solanki
Er. Navnath Indore

Er. Dhritiman Saha
Dr. Swati Sethi

Dr. Swati Sethi
Dr. Mridula D.

Dr. Sunil Kumar
Er. Dukare Ajinath
Dr. Ramesh Kumar
Dr. B. B. Ratnakar

Er. Kirti Jalgaonkar
Mrs. Prerna Nath
Dr. Manoj K. M.

Dr. B. B. Ratnakar
Dir. Kirti Jalgaonkar

Dr. Ranjeet Singh

Dr. Ranjeet Singh
Er. B. B. Ratnakar

Er. A. A. Bashir
Dr. V. Chandrasekar

Dr. Prerna Nath
Dr. Sunil Kumar
M. Ajinath Dukare

Dr. B. B. Ratnakar
Dir. Kirti Jalgaonkar

Dr. Renu Balakrishnan
Dr. Sandeep Mann
Dr. Arvind Kumar,

arffes ufaae2018-19

Period

01-04-2016
29-09-2013

01-04-2016
31-03-2019

01-04-2016
31-12-2018

01-04-2016
31-03-2019

01-04-2016
30.06.2019

01-04-2016
31-03-2019

01-04-2016
30-09-2019

01-04-2016
31-03-2019

01-04-2016
31-03-2019

01-04-2016
31-03-2019

01-04-2017
31-03-2019

01-04-2017
31-03-2019

01-04-2017
31-03-2020

01-04-2017
31-03-2020

ICAR-ATARI, Ludhiana

Dr. K. Bembem,
Dr. Pankaj Kumar

01-04-2017
31-03-2019

On-going Research Projects 29
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St. No. Project Name

30.

31

32.

33

34.

I3

Development of automatic Sorter/
Grader for Pomegranate and Tomato

Design and analysis of greenhouse
structures for selected Regions of India

Development of collagen hydrolysate
from buffalo (Bubalus bubalis) skin

and its effect on osteoarthritis.

Development of process protocol for
cryogenic grinding of selected
medicinal plants /herbs (Curry leaf,
Nutmeg and Safed Muslr)

Production of bio-active ingredients
from mango seed kernels

Mega-Project: Value chain improvement
through post-harvest handling, storage
and processing of mango.

Development of ACE-Inhibitory Peptides
from Fish and Livestock Processing Waste

Externally Funded Projects

Str. No. Project Name

Studies and refinement of live-fish carrier
system for mass transportation of table
fish, brooders, fingerlings and aquarium

fishes.
Development of food bio-polymer based

micro- & nano-scale delivery systems for
bioactive ingredients in functional foods

Establishment of modern fruits and

vegetables Agro Processing Centre
(APC)

CIPHET-Post-Harvest Technology Machine
and Equipment Testing Centre at ICAR-
CIPHET, Ludhiana

Wg/ | crPHET
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Leader & Associates

(as on 31.03.2019)

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

PI
Co-PI

Co-PI

Er. Yogesh Kalnar
Er. P.S. Dawange

Er. 1. S. Navnath
Dr. Sakharam Kale
Er. A. A. Bashir

Dr. Tanbir Ahmad
Dr A. U. Muzzadadi
Dr. Yogesh Kumar

Dr. Pankaj Kumar
Dr. Manju Bala

Dr. Poonam
Dr. Th. Bidyalakshmi
Er. S. P. Dawange

Sh. Vikas Kumar
Dr. Yogesh Kumar
Dr. Tanbir Ahmad

Leader & Associates

(as on 31.03.2019)

PI Dr. A. U Muzaddadi
PI Dr. K. Narsaiah
PI Dr. R. K. Vishwakarma
Co-PI  Er. A. A. Bashir

Er. 1. S. Navnath

Dr. Deepika Goswami
Nodal Officer

Dr. R. K. Singh, Director

(Acting), ICAR-CIPHET
Officer In charge

Dr. Pankaj Kumar
Testing Engineer

Er. S. P. Dawange
Member

Dr. Ranjeet Singh

Period

01-04-2017
31-03-2020

01-04-2017
31-03-2020

0I-10-2018
30-09-2020

0I-10-2018
30-09-2021

0I-10-2018

30-09-2021

0I-10-2018
30-09-2020

Period

08-03-2014
30-06-2019

02-01-2015
01-01-2020

01-04-2015
31-03-2020

01-08-2015
31-07-2018



Str. No. Project Name

10.

I

12.

13.

14.

13.

16.

Establishment of Agri-Business Incubation
(ABI) Centre under XII Plan Scheme for
National Agriculture Innovation Fund

(NAIF) at ICAR-CIPHET, Ludhiana

Value addition of Makhana and its
by-products

Processing and Value Addition of
Agricultural Produce for Enhancing
Farmers income and Employment in
Production Catchment

Refinement of process protocol for
preparation of traditional fermented

fish products of Northeast India by using
biotechnological tools and its process
mechanization

Valorization of industrially produced
soybean and groundnut de-oiled
meals/ cakes by extraction, purification
and production of protein isolates

Design and Development of protective
structures for high valued crops to
reduce damage from hail and frost

Development of rapid quality monitoring
system for wheat flour and its primary

milled products

Development of protocols for shelf life,
safe storage and milling outturn and
indicative norms for procurement of
major pulses

Studies of mulching on growth, yield and
quality of pulse (Cow pea)under drip
irrigation system

Development of phase change material
based mobile cool chamber for

transportation of fruits and Vegetables

Assessment of soil microbial activities
and post-harvest quality of tomato
cultivated under plastic and organic
mulches in arid regions

Strategies for maximum vertical space
utilization in growing of selected
vegetables inside polyhouse in hot
and arid region

Leader & Associates
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Research Highlights

Rice Flaking Machine for Small Scale
Production

Rice flaking machine of capacity 80 kg/ h is
designed and developed for small scale
production of rice flakes. The process of flaking
involves soaking of paddy at 60 °C for 4 h to
obtain desired moisture content 26.48% (wet
basis) of paddy. Next, roasting is carried out at
250-260 °C for 120-150 s to obtain desired
moisture content 17% (wet basis) of paddy. The
hot roasted paddy is then fed to the roller flaking
machine. The machine is designed to perform
two operations: dehusking of paddy and flaking
of brown rice. The overall dimension of the
machine is 125X50X50 mm. The machine
consists of three sets of rollers: I* set of rubber
rollers with diameter of 50.8 mm, 2™ set of
stainless steel rollers with diameter of 50.8 mm
and 3 set of stainless steel rollers with diameter
of 90 mm mounted on shaft of diameter 2.5
mm. Besides, stainless steel plates of diameter 152
mm have been fitted on the side of rollers to

prevent the dropping of paddy during the
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operation. The recovery of brown rice flakes from
MTU-I010 paddy variety was found to be
64.25% (considering 22% husk in MTU-I1010
variety) after single pass which increased to
63.12% after 20 pass. Besides, the percentage
broken of rice flakes was found to be 8%.

Rice flaking machine



Dried-Chillies Destalking Prototype
Chilli destalking prototype is designed and
developed in order to mechanize destalking
operation. The developed system consists of a
feeding hopper, rotating drum, cutting blades,
triangular bridges, rectangular slots, stalk
collector, and destalked chilli outlet. The best
performance of machine was achieved when the
chillies with moisture content of 8-10% are
destalked with feed rate of 6.5-7 kg/h, drum
speed (20 rpm) and drum inclination (3°).
Performance evaluation of the machine reported
the destalking efficiency of 85-87% along with
5-10 % un-stalked chillies was observed while
the machine was operated on the optimized
parameters. The machine performance depends
significantly on the moisture content of chilli,
speed and inclination of the rotating drum, feed
rate and variety of chilli, however the spatial
dimensions of chillies didn't affect the efficiency
of the machine.

arffes ufaae2018-19

Machine for De-podding of Green Peas
A green pea de-podder prototype is developed
which consists of single set of roller type pea
shelling mechanism. The developed prototype
performed well with manual feeding of pea
pods. The capacity of the prototype is around
20-25 kg/h and seed damage is 5-10%.
Automatic feeding mechanism is fitted in order
to increase its capacity. The performance
evaluation of machine was carried out at different
pre-treatment parameters (temperature and time)
roller speed, feed rate and gap between the two
rollers.

Indigenous Meat Ball Making Machine
for Small-Medium Scale Entrepreneurs

Meat Ball Making Machine is developed for
making of meat balls from raw meat
formulation. The main working components are
two horizontal rollers fixed on a frame powered

by electric motor and rotated by 4 differential

Rotating drum Rectangular slots

Motor

Dried-Chillies Destalking Prototype
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Indigenous Meat Ball Making Machine

diameter pulleys. The frame is made of mild steel
angle, the height of the main frame is 65 cm,
and length is 50 cm with a width of 30 cm. The
rollers are made of nylon material, one feet in
length, with teeth to teeth spacing of 2.5 cm.
The height of the teeth is 1.25 cm from the
roller perimeter. The Teflon rollers are I feet
long with 2.7 ecm diameter in which the teeth
are engraved. The rollers are fixed on a MS shaft
supported on the frame by two housing bearings
(UC 204) attached through long shaft with gear
box operated by 0.5 HP motor. A screw was
fabricated to press the raw meat in the shape of
a pipe through a circular opening having
dimension about one inch. The speed ratio of
1:2.6 was found suitable for making meat balls.
It takes about half minute to make 10 balls each
of 15-17 g. The capacity of the machine is
worked out to be 10-12 kg per hour.

Composite Peeler cum Juice Extractor for
Sweet Orange and Kinnow

A composite peeler cum juice extractor for sweet
orange and kinnow is developed with peeling and
juicing capacity of kinnow and sweet orange as

Wg/ | crPHET
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60-90 kg/ h (kinnow) and 50-60 kg/ h (sweet
orange), respectively. Considering all the
parameters, the optimum fruit rotation speed for
kinnow and sweet orange were 220 rpm and 260
rpm respectively. For both the fruits, the
approximate weight proportion of peeled fruit
(55-57 %), peel (35-37 %) and juice (6-10 %)
was obtained. Considering the expenditure
towards raw material and fabrication, the
approximate cost of the machine is estimated to

be Rs. 34000/ -.

Mechanized System for Fruit Bar
Manufacturing

Mechanized/ continuous system for Refractive
Window (RW) drying of fruit pulp includes,
gear box, external frame, internal frame, pulp
feeder, hot water circulation tank of 150 L
capacity, hot water bath of 60 L capacity, Mylar
film, nylon rollers for movement of Mylar film
and self-rotating nylon bushes for keeping the
Mylar film in contact with hot water. Two
electric heaters were fitted for heating water in
water bath. Also, the inlets for supply of hot

and cold water were made with an opening of
150 mm for inspection and water filling.
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120 - ® Peeling time (s) @ Peel remained on fruit (%) ™ Juice (%) » Peeling efficiency (%)
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Variation of peeling time, peel remained on fruit, juice percentage and peeling efficiency at
different rotational speeds for kinnow
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Variation of peeling time, peel remained on fruit, juice percentage and peeling efficiency at differ-
ent rotational speeds for sweet orange
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Mechanized System for Fruit Bar Manufacturing

Low-cost Air Modification System

A low-cost air modification system for storage
of onions in the ply-board storage structure
(3%3%3 m*) was developed which can humidify
and dehumidify the storage atmosphere as per
the storage requirement. The unit has two
functional parts: (a) evaporative cooling cum
humidification; (b) dehumidification by gaur
balls. The system was tested from June-November,
2018 at HCP Division, CIPHET, Abohar for
maintaining the storage environment of onions.
The system is capable of lowering the storage
temperature by 7°C and raising the relative
humidity (RH) of storage environment nearly
by 5% using 0.0 m thick cooling pad of 0.32
m length and 0.32 m width. Further, guar balls
of nearly 25 mm diameter with 5-6% moisture
level (dry basis) were placed in three separate
channels 0.32X0.32X0.05 m* (100 balls/
channel) for reducing the RH. The maximum
reduction (4.95%) in RH was observed after 40

h calculated from placement of guar balls in the

\&\%2%’ CIPHET
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channels. After that, the balls became saturated,
Le., attained 18% moisture level; hence, the wet
balls needed to be replaced by the dry balls for
maintaining the recommended RH level of 60-
70% for storage of onions. The storability of
onions in the structure was close to five months
compared to three and a half months in ambient

condition.

Low cost air modification system for storage of
onions in ply-board structure/chamber



Mechanized De-stoner for Peeled Litchi
Fruit

Five different types of vibratory bowl
channelized feeding mechanism were fabricated
and evaluated for systematic orientation of peeled
litchi for the purpose of de-stoning. The
different feeding mechanisms were designed using
plaster of paris, aluminium, stainless steel, mild
steel. Based on the preliminary trials, U shaped
channelized feeding mechanism was selected for
further fabrication of the prototype. In this,
the feed cups of fibre sheet (20X20 mm) with
distance between two cups (20 mm) were fitted
on the roller. Considering the physical properties
of peeled litchi, the feed cups were fabricated

using nylon material.

and

UV-VIS Spectroscopy
Chemometrics for Detection of Pork
Meat in Minced Goat Meat

The aim of this work was to investigate the
of UV-visible (UV-VIS)

spectroscopy coupled with chemometrics

potential

techniques to detect minced goat meat
adulteration with pork meat. Besides 48 minced
meat samples of pure goat and 48 of pure pork,
240 binary mixtures of minced goat adulterated
with pork meat in the range 10—40% (w/w)
were prepared and analyzed. The spectral data,
standardized by different pre-treatments, were
processed, separately or fused, using Principal

Component Analysis (PCA). UV-VIS

arffes ufaae2018-19

spectroscopic technique was able to detect

minimum 10% pork meat adulteration correctly.

Development of Micro-scale Delivery
System for Curcumin

Corn cob is an agricultural waste and is very rich
in cellulose, hemi cellulose, and lignin. This work
exploits the adsorption ability of corn cob to
adsorb a very useful dye curcumin which has
immense medicinal value. Native corn cob and
alkali treated corn cob have been used to adsorb
curcumin and their adsorption abilities have been
compared. The cellulose, hemicellulose and lignin
content of native corn cob were 32%, 27%, and
12%, respectively whereas in alkali treated corn
cob these contents were 50%, 35% and 8%

respectively.

Effect of Initial Curcumin Concentration
and Temperature on Adsorption and
Sorption of Curcumin on Corn Cob

The effect of different initial concentration of
curcumin (0.1478 ;,Lg/ml, 0.3164 ;,Lg/ml, 0.5332
p,g/ml, 0.7812 },Lg/ml, 0.9327 pg/ml) on
adsorption (%) and sorption capacity were
studied at different temperatures (20°C, 25°C,
30°C, 35°C, 40°C, and 45°C) for both types
of corn cob. Maximum percentage adsorption
in case of native corn cob was 52.17% and was
achieved at 0.5332 pg/ml and in case of alkali
treated corn cob, it was 65.12 % and was

achieved at 0.5332 pg/ml at 30 °C. Percentage

Brores

PCA analysis

of UV-VIS data
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adsorption increases with increasing initial
concentration and after initial concentration of
0.5332 pg/ml is reached, it slightly decreases

and then becomes constant.

Effect of Adsorbent
Adsorption and Sorption of Curcumin on
Corn Cob

Adsorbent dosages of 4 -20 g/L were taken.

Maximum percentage adsorption value was

Dosages on
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50 -

A
o

Adsorption (%)
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achieved at I2 g/L of adsorbent dosage for both
types of corn cob. With increasing corn cob
dosage, percentage adsorption of curcumin
increased till adsorbent dosage of 12 g/L and
then becomes constant. The same trend was
observed in both types of corn cob. Sorption
capacity (%) is inversely proportional to
adsorbent dosage.
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Effect of adsorbent dosages on adsorption and sorption of curcumin on native corn cob and alkali

treated corn cob

An Efficient Forced Ventilated Shade
Drying System for Production of Green
Raisins in Dark

Force ventilated shade drying system is developed
for production of green raisins. This dryer
comprised of forced ventilation system and shade
dryer having dark chamber. It was hypothesized
that shade dryer would not allow the air
temperature to rise above 35 °C (temperature >

35°C causes browning) and forced ventilation
would increase the drying rate at higher humidity
also. Further, berries dried in the dark remained
more green and lighter in color than shade-dried
fruits. Results indicated that dry bulb
temperature inside force ventilated shade drying
system varied from 25-27 °C. The relative
humidity inside this system varied from 35.2 to
50.0%. Final moisture content of the raisins was
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about 22% and the drying duration was 6 days.
Force ventilated shade drying (in dark) system

was found efficient in production of green raisins.

Development of Edible Fat Replacers for
Development of Low-fat, High-fibre
Meat Products

Edible fat replacers from natural ingredients were
developed for manufacturing of low-fat meat
products. The effect of edible double emulsion
as an edible fat replacer on technological
properties of low-fat goat meat batter was also
evaluated. A substantial fat reduction (p <0.05)
up to 38% and increase in the fibre content up
to 4% level as compared to full fat control meat
samples was recorded. In rheological properties,
the G2 values were much higher than G3 values
with a small frequency dependency in all the
studied raw batter samples. The scanning electron
microscopic images of low-fat meat product
showed more compact and dense continuous

phase. Cooking yield was significantly higher

(p < 0.05) in treated meat batter samples in
comparison to the control. The emulsion stability
attributed (TEF% and EFAT %) were also
significantly higher (p < 0.05) in the treated
samples which suggested that fat replacers
stabilized the meat matrix. Color attributes (L%,
a, b, 7, h, AE, C" and browning index) were
non-significant among cooked meat batter
samples. The TBARs values were significantly
lower in the treated samples containing edible
double emulsion and fat replacers.

Process for Preparation of Onion Powder
Onion powder has immense potential in
overcoming the wastage and losses during glut
onion production, storage, packaging, and
transportation. In this work the influence of
dehydration and grinding temperatures on
particle and physico-chemical characteristics of
onion powder prepared by 2 mm thick
dehydrated onion slices were studied. The
dehydration was performed using (a) hot air dryer

Microstructural images of low-fat, high-fibre meat products
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mT3 (6% fibre) mT2 (4% fibre) =TI (2% fibre) m Control

Surface color attributes of low-fat, high-fibre meat product

mT3 (6% fibre) ®=T2 (4% fibre) =TI (2% fibre) = Control

Internal color attributes of low-fat, high-fibre meat product
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method at five different temperatures (50 °C,
60 °C, 70 °C, 80 °C, and 90°C) and (b) sun
drying method. The dehydrated onion slices were

ground at two different conditions: (a) ambient

Grinding
Temp (°C)

arffes ufaae2018-19

petals as a function of drying temperature (70-
100 °C) and holding time in continuous tunnel
dryer. The rose petal bed was kept constant at 2-
3 em during all drying experiments. The initial

Dehydration Temperature (°C)

ﬁbnc

Sun dried: Hand pounded

Onion powder obtained under different sets of grinding and dehydration temperatures

grinding at 45 °C and (b) low-temperature/ice
jacketed grinding at 37 °C to obtain the powders.
After grinding, different particle and physico-
chemical parameters of samples were determined
using standard methods. The dehydration and
grinding temperatures had significantly affected
the powder properties such as ascorbic acid
content, thio-sulphate content, non-enzymatic
browning, product yield, turbidity, solubility,
wettability, dispersibility, moisture content,
tapped density, bulk density, particle density, and
angle of repose of the samples. Overall, in all
the cases, the low-temperature ground powders
were found to be of better quality compared to

powders ground at ambient temperature.

Process Optimization for Drying of
Loose Rose Petals

Rose (Rosa indica L.) belongs to the family of
Rosaceae and 1s well known for its beauty, color,
fragrance and various phyto-chemical constituents
like phenylethanol, citronellol and flavonoids.
The dry rose petals fetches good market value as
it is used in confectioneries, medicine erc. The
quality of rose petals is highly affected by air
temperature and holding time during drying,
hence, the drying process must be conducted
adequately in a short period. This study was

aimed to optimize drying conditions for rose

moisture content of fresh rose petals was 82.31
1 2% (w.b) and the moisture content subsequent
to drying was 10.02 & 2% (w.b). With the
increase in drying temperature, the degradation
in L and 5" values was observed. The optimized
drying conditions with respect to final product
quality were 80 °C drying temperature and 9-
10 min of holding time in drying tunnel.

Improved Method for Detection of
Rhodamine and Sudan Dye in Red Chilli
Powder

A simple method was developed for the detection
of rhodamine dye from red chilli powder. The
method has a single step rather than multiple steps
as followed by FSSAI for detection of
rhodamine. The appearance of red color in the
samples indicates the test to be positive for
rhodamine. Among the spiked chilli samples,
detection limit for thodamine dye was observed
to be 20-25 ppm with pink color and 50 ppm
with red color. Besides, visible spectroscopy-based
method for quantification of rhodamine dye
from chilli sample was also developed. Similarly
an improved method was developed for
detection of Sudan dye in chilli powder. The
appearance of red color in the samples indicates
the test to be positive for Sudan dye. Among
the spiked chilli samples, detection limit for
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Sudan dye was observed to be 200 ppm with

red color.

Extraction, Purification, Stabilization

and Utilization of Anthocyanins from
Black Carrots

An enzyme-assisted process for extraction of juice
from black carrots was optimized using different
levels of pectinase enzyme. The anthocyanins
were extracted from the black carrot pomace
after juice extraction. The extracted color filtrate
was adsorbed on XAD-7 adsorbent via column
chromatography. The yield of color ranged
between 1.0-1.5% of black carrot pomace. Total
five anthocyanins, cyanidin derivatives have been
identified from the extracted color from black
carrot using LC-DAD-ESI-MS analysis. The
most prominent cyaniding derivative exhibited
a molecular ion peak [M'] at m/z 581. A
product ion peak at m/z 287 was identified as
cyaniding-3-xylogalactoside. The effect of light
and gallic acid on storage stability of color from
black carrot pomace was studied and it was found
that there was less degradation of color intensity
at 350 mg gallic acid compared to 175 mg gallic
acid. Also, the color was more stable at pH 1
during storage compared to pH 2 and 3. A lesser
degradation was observed at less pH at both gallic
acid concentrations.

Effects of
Extracts Against Microbes (Anthracnose
and Stem End Rot Diseases) of Mango

In this study, the maximum growth inhibition

Antimicrobial Natural

of Colletotrichum gloeosporiordes was recorded
in the presence of 2000 ppm clove oil (86.3%)
followed by grapefruit oil (68.1%). Arjun bark
alcoholic extract showed 47.6% while Cassia
bark alcoholic extract showed 32% inhibition
with same dose. A significant inhibition of C
gloeosporioides was observed at various
concentrations after 3 days of incubation at 27
+ 1°C. Similarly, the maximum growth
inhibition of Borryodiplodia theobromae was
observed with clove oil (94.2%), followed by
grapefruit essential 0il (92.3%). However, Arjun
bark extract had very low (2.7%) rate of
inhibition while Cassza bark and ethanol failed
completely to inhibit B theobromae.

Further, edible coatings for mango were
formulated using clove and grapefruit essential
oils (0.2%,/2000 ppm) and their performance
was tested under ambient (30-36 °C) and low
temperature storage (12X °C). The result
showed that essential oil (0.2%) from clove and
grapefruit significantly reduces the decay loss.

Among essential oils, clove was more effective in
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Growth inhibition of various extracts against Collerotrichum gloeosporioides ITCC 7753 (anthracnose)
and Botryodiplodia theobromae ITCC 7740 (stem end rot-SER)) by well diffusion assay

Concentration (ppm) Percentage inhibition
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Grape fruit
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Flesh firmness of cold stored mango with various coating combinations and perforation types (0, 2,

4 and 6 perforations)

reducing the decay loss, but it also resulted in

slightly low sensory quality.

Various coating formulations comprising of
20% shellac with clove and grapefruit essential
oils as antimicrobial compounds were prepared
and evaluated using two different coating methods
(Foam and Spray) and four levels of package
perforation (0, 2, 4 and 6 holes of T cm
diameter) during low temperature (12£1 °C)
storage of mango fruits in corrugated fiber boxes
(CEFB). Various physico-chemical parameters were
recorded up to 32 days after storage and the

results revealed that the physiological loss in
weight (PLW) increased with increase in storage
duration. These losses were much higher in
control samples as compared to treated ones.
However, PLW did not cross the threshold limit
of 10% in all coated fruits after 24 days of
storage irrespective of their method of
application and perforation level. Shellac with
foam coated mangoes crossed 10% decay loss at
28" day of cold storage while control and spray
coated samples had 35-50% decay loss during
the same period under different perforation levels.
It was also notable that there was no decay loss
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upto 24™ day in foam coated samples. Although
decay loss increased beyond 24 days of storage
in all treated and untreated samples; but even then
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Mango coated with 10% shellac after 20 d of cold storage conditions (12 °C)

Based on the overall biochemical profile, the
shelf-life of shellac-based foam coated mangoes
was found to be 24 d as against 16 d for uncoated
mango under low temperature storage conditions.
Though 20% shellac coated mangoes were found
to have better visual appearance and biochemical
and physico-chemical profile but these fruits
developed off-flavor due to cessation of proper
gaseous exchange. Thereby suggesting a lower
dose of 10% shellac to overcome such adverse
effect of coated material on gaseous exchange.

Improved Method for Extraction of
Collagen Hydrolysates from Buffalo Skin
Collagen hydrolysate (CH), a polypeptide
composite derived from further hydrolysis of
denatured collagen (gelatin), is a nutritional
product derived from animal collagenous tissues
having molecular weights varying from 3 to 10
kDa. It is bioavailable source of peptides and
amino acids possessing curative properties on

cartilage and bone matrix synthesis resulting in

desirable effects on bone, joint disorders and
osteoarthritis. An improved method is in the
process of development for extraction of
collagen hydrolysates from buffalo skin. The
method will be useful for industrial application
for manufacturing of this high value compound.
Based on FAA estimation and SDS-PAGE images,
it was concluded that papain enzyme degraded
the proteins most effectively at level 20 and 30
units of enzyme per gram of skin and bromelain
was most effective at level 30 and 50 units of
enzyme/gram of skin to hydrolyse the skin

collagen.

In vivo Evaluation of Plant Extracts
against Post-Harvest Disease of Guava
Fruits

Based on the findings of in vitro trials, most
effective plant extracts such as clove oil, grapefruit
essential oil, cassia bark extract and Arjun bark
extracts were selected and evaluated for their

antimicrobial potential against stem end rot
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M1 PO P10 P20
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SDS-PAGE of buffalo skin samples incubated with papain enzyme at 0, 10, 20, 30, 40 and 50 units
of papain (designated as PO, PIO0, P20, P30, P40 and P50, respectively) at 40 °C for 3 h. MI

denotes the marker. Maximum degradation of skin protein was observed at P30

Freeze drying of sample using lyophilizer

disease of guava in vivo. After 9 days of storage,
lowest disease lesion (18.25 £ 0.I4 mm) was
observed in the presence of clove oil, followed
by grapefruit EO (25.50 £ 0.29 mm) while
control fruits treated with sterile water had

highest disease lesion (47.25 T 0.14 mm). In

terms of pathogen growth inhibition, clove oil

Freeze dried collagen hydrolysate

was able to inhibit pathogen development by
61.38%, followed by grapefruit EO by 46.03%.
This study reveals potential role of such
botanicals in safer management of post-harvest
fruits disease. In case of anthracnose disease, lowest

disease lesion (19.50 *0.29 mm) was observed
in the presence of clove oil, followed by

Research Highlights -
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grapefruit EO (21.00 £ 0.00 mm) while control
fruits treated with sterile water had highest
disease lesion (36.75 £ 0.43 mm) after 9 days
of storage. In terms of pathogen growth
inhibition, clove oil was able to inhibit pathogen
development by 46.94%, followed by grapefruit
EQO by 42.86%. This study has immense potential
for exploring such botanicals in healthier
management of post-harvest diseases.

Process for Extraction of Starch from
Mango Seed Kernel

Experiments were carried out to screen the
important factors influencing starch extraction
process using Plackett-Burman Design (PBD).
Eight independent factors at two levels with two
central points were used to conduct the
experiment. The independent factors were:
particle size (0.7 and 1.00 mm), solid-liquid ratio
(1:3 and I:5), concentration of NaOH (0.02
and 0.05 N), soaking temperature (30 and 60
°C), soaking time (15 and 30 min), stirring rate
(75 and 150 rpm), sonication time (3 and 8 min),
and mixing solid-liquid ratio (I:3 and I:5).
Statistical analysis of PBD design showed that
particle size, soaking temperature, soaking time
and mixing solid-liquid ratio had a significant
(p < 0.03) effect on starch extraction process.

Response surface methodology (RSM- Box-
Behnken Design) was used to optimize the starch
extraction process with following significant

:‘_‘ Lok Partic by aize (mm)
e

C: Sosking termp (Deg C} ;7.

The interaction effects of particle size and
soaking temperature on starch yield
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factors obtained by PBD ie. A: particle size (0.6
mm-1.0 mm), B: soaking time (10 min-50 min),
C: soaking temperature (20-60 °C) and D:
mixing solid-liquid ratio (1:2-1:6) with three
central points. The model revealed that the linear
terms particle size, soaking time, soaking
temperature, mixing solid-liquid ratio and
interaction effect between particle size and
soaking temperature showed significant effect on
starch yield. The optimum conditions for
maximum starch yield were as follows: particle
size 0.6 mm, soaking time 41.27 min, soaking
temperature 30.60 °C and mixing solid-liquid
ratio 1:5.98.

Process for Extraction of Qil from Oat
using Supercritical Fluid Extraction
Method

Response surface methodology was undertaken
using three independent variables viz., temperature
(40-70°C), pressure (300-500 bar) and extraction
time (15-45min) involving 17 experimental runs
to extract oil from KENT variety of oat. Results
revealed that the oil content in oat ranged from
4.83 to 7.63%. The linear term of temperature
(p < 0.0I), pressure, and time (p < 0.001)
followed by the quadratic term of temperature
and interaction effect of temperature and
pressure (p < 0.0I), had significant effects on
the oil yield. Optimum yield of oat oil using
mathematical model was predicted to be 7.64%

on dry basis under the condition of pressure
495.52 bar, temperature 69.22 °C and time of
27.92 min.
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Response surface plot of oil yield as a function
of pressure and temperature
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Response surface plot of oil yield as a function
of time and pressure

Packaging for Destalked Red Chilli and
Red Chilli Powder

Four different packging materials vzz., jute bags,
woven polypropylene (WPP), polypropylene
(PP) and laminated pouches (L) were selected
for packaging of destalked red chillies with and
without vacuum. All the samples were stored at
two different temperature conditions 1) cold
storage (4-iI °C); 2) ambient temperature
(25%£2 °C). Samples were withdrawn
subsequently at an interval of 30 days to study
the effect of packaging material and storage
conditions on the shelf life of destalked red
chillies up to 10 months. It was observed that
vacuum packaging is a better technology to slow
down the deterioration of Total Extractable
Colour, Oleoresin Extractable Colour and Total
Carotenoid Content in stored destalked red
chillies. For storing red chilli powder, two
packaging materials namely polypropylene (PP)
and laminated pouches (L) were used with and
without vacuum. Among the different packaging
materials studied, quality of red chilli powder
packed in laminated pouches was better in terms
of color retention when compared to other
packaging materials. Also, for higher shelf life
and better color quality of chilli powder, vacuum
packaging proves to be a safe and better
technology.

Nutritious Noodles containing Sprouted
Bengal Gram and Mint

Convenient food products, preferred by urban
population, are generally high in starch but low

arffes ufaae2018-19

Response surface plot of oil yield as a function
of time and temperature

in dietary fibre, minerals, vitamins, phenolic
compounds, etc. Hence, nutritionally balanced,
energy-dense, easily digestible foods with
functional benefits is in great demand.
Germinated cereals and legumes are receiving
increasing attention due to their enhanced
palatability and flavor, better nutritional
qualities, reduction in anti-nutritional factors and
increased digestibility. In this work, sprouted
Bengal gram, wheat flour and mint were utilized
for preparation of noodles, a convenient food.
Optimization of noodles with different
combinations of wheat flour (70-80 g), sprouted
Bengal gram flour (20-30 g) and mint paste (10-
20 g) using Box Behnken design of response
surface methodology was carried out. Noodles
with combination of wheat flour, sprouted
Bengal gram and mint paste in a ratio of 65:21:14
was found to be of optimum acceptance on the
basis of nutritional parameters, water absorption,
cooking quality, in vitro protein digestibility, free
fatty acid, DPPH activity and sensory parameters.
The optimized product prepared with
combination of traditional germination/
sprouting technology with popular extrusion
processing could be a great medium for satisfying
both the objectives of nutrition and convenience
as required by present population.

Process for Development of Sprouted
Green Gram Flakes

Green gram is rich in protein, vitamins and
minerals but is bitter in taste due to its outer

covering and presence of anti-nutritional factors
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which makes it less palatable and hence limits its
use as a whole grain. Therefore, to diversify its
uses, present study was attempted to prepare flakes
after sprouting, drying and toasting of green
gram. For this, response surface methodology’s
Box Behnken design was used to optimize the
levels of moisture content (20-28%), baking
temperature (180-200 °C) and baking time (2-
4 min). Green gram was washed, soaked for 6 h
and kept for sprouting for 24 h at 30 °C at
88% RH. The sprouted green gram was then
dried at 50 °C to attain specific moisture content
(20-28%). The dried sprouts were then baked
at 160-200 °C for 2-4 min to remove raw taste.
The sprouts were then subjected to flaking by
rollers. After flaking, the flakes were toasted in
an open pan for 5-7 min and then coated with
spices. The dependent variables (quality
parameters) such as water absorption capacity
(164-220%), free fatty acid content (0.28 -
1.21%), protein content (20.08-24.51%),
pasting characteristics (peak viscosity 176-366
cP, breakdown value 8-75 ¢P, final viscosity 289-
491 P, setback value 138-208 and pasting
temperature 30.4 to 85.4 °C), in vitro protein
digestibility (85.1 to 92.3%), sensory parameters
(color/appearance, texture, taste, flavor/aroma
and overall acceptability varied between 7.1-7.8,
7.1-7.6, 6.9-7.6, 6.9-7.5 and 7.1-7.8,
respectively) were analysed. The optimized green
gram flakes prepared with sprouted green gram
with 24.5% moisture, 160 °C baking
temperature and 3 min baking time were found
to be most acceptable.

Process for Extraction of Protein from
De-Oiled Cakes/Meals

Experiments were conducted to optimize the
process parameters for the extraction of protein
from de-oiled soy and groundnut meal/ cake
based on solubilization and precipitation yield
of protein isolate. Response surface methodology
was applied taking four independent variables:
salt (sodium sulphite) concentration (0.1-0.3%),
extraction temperature (40-60 °C), extraction
duration (40-80 min), and extraction pH (8-
10). The flour water ratio (1:10) was kept

constant. The dependent variables were: protein

N
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extraction (%), Recovery of protein (%), yield
of protein isolate (%) and purity of protein
isolate (%).

Process for Production of Protein

Powder from Khesari dhal

Toxic amino acids (BOAA) present in Khesari
dhalis readily soluble in water and can be leached
during processing. There is need to develop a
suitable technology for the processing of Khesars
dhal in order to utilize its potential as protein
source. Production of protein isolates may be
one such way as the process involve aqueous
extraction of protein followed by its
concentration using precipitation or ultra-
filtration techniques. Studies were conducted in
order to optimize the process parameters for
production of protein isolates from Khesari dhal
(var. Mahateroa). Four process parameters:
extraction pH (8-10), duration (40-80 min),
temperature (40-60 °C) and salt (sodium
sulphite) concentration (0.10-0.30%) were
selected. Experiments were designed using
response surface methodology (RSM) and
protein extraction efficiency, yield of protein
isolates and BOAA contents were measured.
Maximum protein extraction (98.6%) was found
at alkaline condition, pH 10; extraction duration,
60 min; temperature, 60 °C and salt
concentration of 0.10% at Khesars dhal: water
ratio of I:I0.

Development of Functional Breads and
Potato Chips

Black carrot color (BCC) (35, 10, and 15%) in
combination with spinach (2.5 and 5.0%) was
used to develop six formulations of functional
breads. Fortified breads with BCC and spinach
at 10% and 2.5% respectively had higher overall
acceptability score. Black carrot color was also
infused into potato slices at ambient temperature
(25%2 °C) at two ratios: I:I and I:2 (potato
chips: black carrot juice). Dried potato chips
were subjected to two types of cooking methods;
I) microwave cooking, 2) Oil cooking. The
biochemical composition of BC fortified potato
chips was significantly (p < 0.05) influenced

upon oil cooking and their antioxidant content
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Functional breads containing BCC and spinach: a) Control (I) BCC 5%: spinach 2.5% (2), BCC
10%: spinach 2.5% (3), BCC 15%: spinach 2.5% (4); b) Control (I) BCC 5%: spinach 5.0% (2),
BCC 10%: spinach 5.0% (3), BCC 15%: spinach 5.0% (4)

Functional breads using BCPP and spinach: a) Control (I) BCPP 10%: spinach 2.5% (2) and BCPP
20%: spinach 2.5% (3); b) Control (I) BCPP 10%: spinach 5.0% (2), BCPP 20%:
spinach 5.0% (3)

Faastn
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Cooked Cooked

Anthocyanin infused raw and microwave cooked potato chips

was drastically reduced and the content ranged  acceptable by the panel of judges and proves to
from 0.20 to 0.56 umol TE/I00 g and so were ~ be a better technology in comparison to oil
anthocyanin content and ascorbic acid content.  cooking.

Microwave cooking of potato chips was
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APEDA Project

Development of Automated Fumigation
Chamber for Treatment of Grapes with
SO, and CO, and Standardization of
Export of
Grapes to New Zealand and Australia

Treatment Protocol for

The fumigation chamber in this project was
established at M/s Sahyadri Farmers Producer
Company Limited, Survey No. 314/1 & 314/
2, A/P Mohadi, Nashik - 422206.

The fumigation chamber was designed for
treatment of 1500 kg grapes (one pellet) at a
time. The fumigation treatment has to be done
after completion of pack house operations
(Receiving, weighing, sorting, punnet packaging,
weighing, and filling in cartons). The basic data
for the design of fumigation chamber were taken
and design calculations were made. The complete

chamber is divided into two parts namely

fumigation chamber and Ante room (small room
for placing the gas cylinders and gas release
system). The fumigation chamber and ante room

are connected by an electronically controlled door.

All the operations of the fumigation system are
controlled from an electronic control panel,
which is fitted outside the chamber. The gas
concentration, temperature, operation time,
operation of solenoid valves, status of doors,
operation of exhaust fans, run time for each gas,
etc. are displayed through LED displays and
controlled by a BMCS (Building management
and control system) program specifically
prepared for this fumigation system. The
fumigation chamber was evaluated for treatment
of grapes. It was found that all the insects were
killed after the treatment with CO, and SO,
gases. The chamber is ready for commercial
exploitation.

Automated fumigation chamber and its testing at site
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Research Highlights of AICRP

Post-Harvest Engineering & Technology

Optical Sensor-based Makhana (Euryale
ferox) Harvester

An optical sensor-based Makhana harvester was
developed by AICRP (PHET), CAU, Imphal
centre. It consists of a monitor, borescope/ point
camera and a cutting blade. The camera takes
the image of the fruit inside the water and is
displayed on the monitor outside the water. By
seeing the monitor, the operator can easily locate
and cut the fruits inside the water. Thereby
reduces the drudgery of harvesting. The capacity
of the machine is 50-60 fruits/h and field
capacity (Number of fruits harvested) is almost
double as compared to the conventional
harvesting method. The cost of the machine is

Rs 12000/ -.

Makhana (Eurpale ferox) Harvester

Water Chestnut Decorticator
Hand and power operated water chestnut

decorticator was developed by AICRP (PHET),

Hand and power operated Water chestnut

decorticator

SKUAST-K, Srinagar. This machine is developed
for decortication of dried water chestnut kernels
from pods. Capacity of the hand and power
operated water chestnut decorticator is 12 and
60 kg/h, respectively and the cost is Rs. 10000/~
and Rs. 30000/-, respectively.

Walnut Dehuller cum Washer

Walnut Dehuller cum washer was developed by
AICRP (PHET), SKUAST-K, Srinagar. It is used
for dehulling and washing of green walnuts. The
capacity of this machine is 335-345 kg/ h and
the overall efficiency is 90.60%. The cost of this
machine is Rs 98000/-.

Walnut dehuller cum washer

Toddy Palm Fruit Seed Separator

AICRP (PHET), KAU, Tavanur developed a
toddy palm fruit seed Separator. It consists of a
base, cutting knife, holding platforms and a U-
shaped blade. Cutting knife and holders are

mounted on a rectangular base made up of 302

Toddy palm fruit seed separator
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SS. It is used to separate the pulp from toddy
palm fruit. Capacity of this machine is 60 nuts /
h and cost of the machine is Rs. 6000/-.

Jackfruit Corer cum Peeler

A Jackfruit corer cum peeler is used for faster
peeling, coring and cutting of jackfruit. It was
developed by AICRP (PHET), KAU, Tavanur.
This machine consists of fruit holder, peeler
assembly, corer assembly along with cutting
mechanism, power transmission unit and frame
assembly. The fruit holder consists of disc and
blade. It is designed as a rotating disc that can
carry the jackfruit on a horizontal plane.
Capacity of this machine is 40 kg/h and cost
of the machine is Rs. 51000/-.

Rotary Onion Grading Machine
A rotary onion grading machine was developed

by AICRP (PHET), PDKYV, Akola. The
capacity of the machine is 2.5 tonne/h and

grading efficiency is 89%. It grades onion on
the basis of their size into 3 to 4 grades. An
inclined bed conveyor is given with hopper for
automatic feeding. The machine is movable. The
cost of operation is Rs. 90.38/tonne.

On-farm Dry-Aeration Bin

On-farm dry-aeration bin was developed by
AICRP (PHET), ANGRAU, Bapatla for drying
and storage of high moisture paddy. The capacity
of the bin is 2.5 tonnes.

Turmeric Washer

The turmeric washer was developed by AICRP
(PHET), TNAU, Coimbatore. It consists of feed
hopper, cylindrical rotary drum, water spray
assembly, washed turmeric outlet, motor, pump,
frame and water collecting tray. The collected

waste water was filtered and re-circulated with

the help of a pump. The capacity of the machine
1s 300 kg/h and cost is Rs. 181000/ -.

Turmeric washer
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Plasticulture Engineering & Technology

PCM-based Mobile Cool Chamber

A PCM-based mobile cool chamber of 100 kg
capacity was developed under AICRP (PET),
ICAR-CIPHET Abohar. Prior to develop a
Phase Change Materials (PCM)-based mobile
cool chamber, an insulated box of size 0.46 mX
0.46 mX 0.46 m was fabricated and its thermal
analysis was carried out under steady state
idealized conditions using ANSYS software.
Heat of fusion of PCM was 200 kJ/kg and
thermal conductivity of insulation was 0.02 W/
m-°C. After thermal modelling, inside
temperature was found to be 21.97 °C which
confirmed that a cool chamber can be developed
using PCM. PCM requirement for this box was
determined as 2.25 kg.

Prototype of PCM-based cool chamber

-
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Thermal analysis of PCM-based cool chamber

Following assumptions were made during
development of the cool chamber.

Assumptions for operating conditions

Chamber capacity 100 kg

Season May - July

Inside temperature 20 °C

Outside temperature 40 °C

Loading period I2h (8 amto 8 pm)

Materials Thermal Thickness

used conductivity (mm)
(W/m°C)

Plastic tank (p) 0.25 3

Insulation (ins) 0.047 30

GI sheet (g1) 50 I

PCM (OM 18) 0.I785 28

Fruit vegetable properties

Average heat of 1224 kCal/ton/24 h
respiration

Specific heat 0.524 kCal/kg°C

PCM requirement was found as 150.56 kg when
transparent acrylic sheet cover was provided from
the top of the chamber and no roof was
provided. On the other hand, PCM requirement
was 33.29 kg when composite cover of ply-
board and acrylic sheet was provided from the
top of the chamber and insulated roof was
provided over the chamber. Thus, insulated roof
and composite top cover significantly reduced
the PCM requirement of the cool chamber.

PCM based mobile cool chamber

Research Highlights 57



Annual Report 2018-19

—e— Clutside temperture ~—&—Wall temperature —a— [nside temperature

&l =

55

40 4 /“—I&-..H"
]
e 45 ;
g
g 40
% 35
= 30 -

25

20 T T T T T T 1

10.00 11.00 12.00 13.00 14.00) 15.00 16,000 17.00
Time in clock
Variation in outside, wall and inside temperatures (without PCM)
—— Dutside temperture —&— Wall temperature —a— [nside temperature

500 4

45
- 4 4
g
g 35
E_ 30 A
E
= 25 o :

20 4 o

15 T T T T v T 1

10,04 11,04} 12.00 13,040 1300 15.00 16,04} 17.00

Time in clock

Variation in outside, wall and inside temperatures (with PCM but no load)

——Outside temperture —a—Wall temperature —a— [nside temperature
50 4

45 4
40 -
35 4

30 4

Temperature ('C)

10040 11.00 12,00 13.00 14.00 15,06} 16,00 17.00

Time in elock

Variation in outside, wall and inside temperatures (with PCM under load of 43 kg vegetables)

&/ | crpHET
58 ¥ | 201819

it



Under no load condition and providing PCM
panels, inside temperature was lower by 13-20
°C than the outside temperature (varied from
28-46 °C). When no PCM panels were provided,
inside temperature increased by 3-13 °C above
the outside temperature (varied form 32-41°C).

PCM was able to maintain the inside temperature
at about 20 °C although outside temperature
varied from 31-40 °C. Under full load
condition, average outside temperature was 35
°C while average wall and inside temperatures
were 26 and 24 °C, respectively. Vegetables kept
in a cool chamber for four consecutive days were
fresher than those kept outside the chamber.
Daily average physiological loss in weight (%
PLW) in radish was 9.98 and 1.98% when kept
outside and inside the chamber, respectively.
Similarly, daily average PLW in palak was 11.19
and 1.37% when kept outside and inside the

chamber, respectively.

Assessment of Soil Microbial Activities
and Post-Harvest Quality oIf Tomato
Cultivated under Plastic and Organic
Mulches in Arid Regions

arffes ufaae2018-19

was found that different mulching has positive
influence on the population of such organisms,
especially during winter season. Although results
were variable, but, in most of the case, organisms
population were found better in plastic mulch
treatments when compared to no mulch
treatment. For example, highest population of
P-solubilizing bacteria (68.5 = 8.95X 10°) was
found in black mulch treatment followed by

white mulch.

Zinc

solubilizing agar media by isolated zinc bacteria

solubilisation zone formed on =zinc

from tomato rhizosphere grown under various

Effect of various plastic (black, silver, red, white mulching
and yellow) and organic mulches on agriculturally
important microorganisms such as phosphorus, ~ Impact of Various Colored Plastic

potassium, and zinc solubilizing bacteria and iron
and sulphur metabolizing bacteria in tomato
rhizosphere were examined. These microbes play
an important role in mineralization of soil

nutrients and their availability to crop plant. It

Mulching and Organic Mulches on the
Soil Nematode

Tomato crop is very susceptible to the wilting
caused by the soil borne root knot nematode.
Hence, one of the purposes of this study was to

Influence of different plastic and organic mulches on population of agriculturally important soil

microorganisms

Type of
Mulches

Important soil microbes associated with soil nutrient

P-Solubilizers
(cfu g' X 10°)

mineralization and its uptake by plant

K-Solubilizers
(cfu g' X I07)

Sulfur bacteria

(cfu g' X 10

Iron bacteria

(cfu g' X I0™)

No 31 +4.04 110 £5.20 189.5 = 10.14 235 £8.62
Organic 39.5+3.75 1531+ 10.39 306.5£4.95 55.5+1241
Black 68.51+8.95 179.5 1491 407.5 1448 4341520
Silver 46.516.06 22014.62 234 £8.49 299 £43.30
Red 34+ 1.15 231346 247.5110.61 237.5 £33.77
White 48.51£0.87 93.518.95 129.5127.58 203.5 £6.64
Yellow 721 19.63 26.512.60 109.5£8.72 286.513.18
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| Effect of various mulches on Nematode infection I

Effect of various mulches

assess the impact of different mulching on the
soil nematode. Visual symptoms of wilting was
observed and recorded. Simultaneously, roots of
such wilted plants and soil near roots was
analyzed for the nematode infection (%), root
knots, and nematode population in the soil.
Maximum number of plants infested with
nematode infection was found in organic
treatment (38.33%) while lowest infection was
found in black mulch treatment (16.67%),
followed by white mulch treatment (21.67%).
In terms of nematode population, lowest
population of nematode was found in white
mulch treatment, z.e. 60/100 g of soil, followed
by black mulch treatment (84.5/100 g of soil).
This result was also confirmed by its observation
of root knot infected with nematode under light
microscope.

Effect of Different Mulching on Root
Nodules, Nodulation and Microbial
Population in Cowpea Rhizosphere

Root nodule development and soil microbial
population in cowpea rhizosphere was measured

under different mulching conditions. Highest
number of nodules (93.20 * 21.48) per plant

‘§§\§i’§i’ CIPHET

60 ¥’ | 2018-19

Nematode inside root

Adult nematodes

I Microscopy images of root infected nematodes

on Nematode infection

root was found in cowpea grown under silver
mulch treatment while lowest root nodules of
17.80 + 9.53 were found in no mulch treatment.
Soil microbial load (cfu/g of soil) was assayed
during vegetative and fruiting stage of crop.
During vegetative stage, maximum bacterial
(44.33 £ 3.93 X 10° cfu/g) and rhizobium
population count (184.33 £ 13.99 X 107 cfu/
g) was found in organic mulch and silver mulch
treatment, respectively while bacterial and
rhizobium population was found lowest in no
mulch and black mulch. Similarly, during fruiting
stage, maximum bacterial and rhizobium
population was found in organic mulch and silver
mulch treatment respectively. However, fruiting
stage crop rhizosphere has more population of
bacteria and rhizobium as compared to
vegetative stage.

Effect of Mulching Technology on Plant
Growth Parameters and Soil Microbial
Activity

This study was conducted to explore the
possibility of cowpea (cv. Kashi kanchan)
cultivation in between wheat-rice cropping

system using different mulching treatments viz.
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Effect of mulching on fresh pod quality and root nodulation in cowpea

organic mulch (thin layer of wheat straw), black
mulch (25 ), silver mulch (25 w) and no-mulch.
Among the different mulching treatments, silver
mulched cowpea had better plant growth and
yield parameters viz, number of leaves, secondary
branches and pod length and width followed by
organic mulched cowpea. Plant height (33.95
cm) and total number of leaves (30.8) was highest
in organic mulch followed by silver mulch (32.81
cm and 27.42 respectively).

Root length was highest in organic mulch (25.7
cm) followed by silver mulch (22.7 cm). Total
number of nodules/ plant was highest in silver
mulch (93.20) followed by black mulch (46.60);
however, least was in no-mulch (17.80). Soil
microbial analysis indicated that actinomycetes
population was highest in organic mulch (228.33
cfu/ g) followed by silver mulch (223.00 cfu/
g), while least was in black mulched plants
(120.33 cfu/ g). Population of rhizobium, key
bacteria for nitrogen fixation from atmosphere
in legume plant, was highest in silver mulch
(184.33 cfu/g) followed by organic mulch
(174.0 cfu/ g), while least count was in black
mulch (115.67 cfu/ g). Micro and major nutrient
contents were found more in silver mulched
cowpea pods (Ca-10283.67 ppm, Fe-84.04
ppm) than other mulching treatments. Highest
yield (kg/ 100 plants ) was found in silver mulched
cow pea (17.30 kg) followed by black mulched
cow pea (15.87) compared to no mulched plants
(1241 kg). Overall, silver mulch was found better

in terms of higher yield, more nutrients in pods
and good soil microbial activity.

Hydroponics System for Vertical Space
Utilization

This system was developed for utilization of
vertical space inside polyhouse, as some vertical
space inside polyhouse remains unutilized which
can be used for growing of vegetables. Structure
had length of 6 m, height 1.86 m and total
number of pipes was 9. This hydroponics system
was found useful for growing of small height
crops and leafy vegetables viz lettuce, spinach,

coriander.

Strategies for Maximum Vertical Space
Utilization Standardized

The aim of this study was to utilize the vertical
space inside polyhouse for vegetables growing.
As polyhouse is a costly structure and if we go
for 100% cropping intensity then we get only
single crop at a time. So space between the plants
and row remains unutilized. Therefore, small
height crop (secondary crop) was grown in
between the gaps of main crop (tall height). Due
to this main crop was not affected and additional
crop yield was obtained. During study, bitter
gourd (cv. Sungro FI hybrid bitter gourd No.
165) were grown during February as a main crop
with spacing of 0.6 m (P X P)x I.O0m (R X R)
in 120 m* of polyhouse whereas coriander (local
cv.) was grown as secondary crop on bed of 1.0
X 1.0 m between the bitter gourd inside the
polyhouse for maximum use of vertical space by
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Depiction of space utilization in green houses

growing of two crops of different height.
Coriander green leaves gave 12.5 kg yield in
single cutting and bitter gourd yield was 253 kg

in 80 m? floor area.

Soil-less Media Rooftop/Terrace
Vegetable Nutrition Garden for Urban
and Peri-urban Population

Opverall dimensions of the unit is 5.5 mX3.6 m

and made of MS frame with 200 um polythene

on the top. The vegetable produced will be
sufficient for a family of 2-4 persons. Ten
vegetables like Tomato, Bell Pepper, Cucumber,
Coriander, Broccoli, Spinach, Pea, Lettuce,
Fenugreek and Chinni sarson can be grown with
staggered sowing/ transplanting, the vegetables
would be available round the year. The
approximate cost of this model is around

Rs. 40000/ -
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Rooftop terrace vegetable nutrition garden model for urban and peri- urban population using soil-less media
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Off-season Capsicum Cultivation under
Poly-house in Organic Manures and
Different Moisture Depletion Levels in
Sikkim

In this work, the effect of maximum number of
fruits per plant (6 No.), yield 21 t/ha and water
i/ s b

Off season capsicum cultivation under poly

house in organic manures and different
moisture depletion levels in Sikkim

arffes ufaae2018-19

use efficiency (58.02 Kg/m?®) in combination
with organic manure used (FYM (Ikg/m?) +
Vermicompost (500g/m?*) + Biofertilizer (Bio
NPK culture) was evaluated. 35- 40% increase
in the yield was found under organic conditions
in poly-house over open conditions. The micro-
climate of the polyhouse was monitored during
reporting period. The weekly average daily
maximum temperature (32.88 °C) and RH
(91.48%) increased by 4.9 °C and 1.8%,
respectively inside the polyhouse compared to
the outside. Similarly, the weekly average daily
minimum temperature (16.04 °C) increased by
0.07 °C inside the poly-house in comparison to
the outside values and the daily minimum RH
(42.25%) decreased by 8.4% inside the poly-

house compared to the outside.

Portable Low-cost Multiple Use Portable
Poly-tunnel Cum Polyhouse for Higher
Hills

The main feature of this structure is that it can
be easily dismantled, assembled and relocate to a

Portable low-cost multiple use portable polytunnel-cum-polyhouse for higher hills
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new location as per the need in the hills. The
first version of low-cost multiple use portable
polyhouse of 50 m* floor area was modified by
replacing MS round rods (12 mm) with the GI
pipes (I/2 inch). The size (floor area) was also
increased to 62.4 m” The height of this version
increased to 2.6 m while width increased to 5.2
m. Hence, two structures of size 50 m? and 62.5
m were developed and cost of the structures were
Rs. 50000/~ and 62000/~ respectively. For
shifting of this structure only four persons are
required who can shift this in 3h.

Conjunctive Use of Runoff Harvested
Water from Plastic Lined Farm Pond and
Groundwater for Crop Production in
Semi-arid Region

Raichur centre has constructed plastic lined pond.
Collected runoff water and bore well water was
used to irrigate the selected crop of chilli
(Capsicum annum L.) var Guntur. The crop
growth parameters were taken at 30, 60, 90 and
120 DAT and yield parameters were taken at
harvest. All the growth parameters like plant
height (77.07 ¢m), no of primary branches
(13.13), no of secondary branches (47.40), 50%
flowering (39.91 days), fruit length (8.97) and
diameter (1.73) and yield (19.99 t/ha) were
observed to be maximum in 100% RDF and

Use of runoff harvested water from plastic
lined farm pond and groundwater for chilli
crop production

80% irrigation levels. Minimum values were
observed for these parameters under 75% RDF
and 60% irrigation levels. The interactions

between 100% RDF and 80% irrigation levels
is best suitable for growing of chilli crop.

Pabda Hatchery Unit
ICAR-CIFA has designed and developed a Pabda
hatchery unit under its AICRP on PET. It

Pabda Hatchery Unit

\&\%2%’ CIPHET
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comprises of 3 breeding pools (rectangular tanks,
the bigger one with 3 m length, I.I m width
and 0.65 m height) and 3 incubation pools
(circular tanks, of 1.2 m, I.I m and 1.0 m
diameters having a water height of 0.35 m). Three
circular incubation pools of gradually increasing
diameters are designed and fabricated to be
stacked one above the other in a pyramidal
structure. These tanks are provided with
individual valves to control flow from inlet and
outlet pipes. In each of the incubation pool, 4
numbers of duck mouths (0.75 inch diameter)
are provided to maintain a circular flow of water.

Rectangular Plastic Feeder

Rectangular Plastic Feeder (CIRG-RP) for adult
goats to reduce feed wastage under stall-fed
conditions was developed. It is suitable for
feeding 10 adult goats, five on each side. It
reduces feed wastage in goat farm i.e. almost nil
wastage in concentrate feed, 5-10 percent wastage

arffes ufaae2018-19
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Plastic feeder

in case of dry and green fodder. The height of
feeding trough is fixed at shoulder point height
of animals, therefore, height of feeder varies
with the breed and age categories. It reduces
agonistic feeding behavior among goats like
butting at the time of feeding, competition for
feed etc.
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Awards and Recognitions

Indian Institute of Food Processing Technology
(Ministry of Food Processing Industries, Government of India)
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S.No. Scientist Award/Recognition

I.  Dr.R.K Singh National Societal Innovation Award-2018 by National
Director, Research Development Corporation (An Enterprise of DSIR,
ICAR-CIPHET Ministry of Science and Technology, Government of India)

(Jointly with Dr. Sandip Mandal and Dr. Arvind Kumar of ICAR
Research Complex for NEH Region, Umiam, Meghalaya)

2. Dr.R.K. Singh Eminent Scientist Award, 2017 by Society for Upliftment of
Director, Rural Economy (SURE) (Varanasi) in ‘International Conference
ICAR-CIPHET ‘Rural livelihood improvement by enhancing farmers’

income through sustainable Innovative Agri and allied
enterprises (RLISAAe)" organized during 30" October to
I** November, 2018 at BITs, Patna, India.

4.  Dr. K. Narsaish Fellow of National Academy of Dairy Sciences
National Fellow and
Principal Scientist
3. Dr.Sakharam Kale Jawaharlal Nehru Award for P. G. Outstanding Doctoral
(Scientist) Thesis Research in Agricultural and Allied Science for
Agricultural Engineering for the year 2017 by Indian Council of
Agricultural Research.
4. Dr. Yogesh Kumar All India Best Publication Award-2018 for the paper ‘Loop
(Scientist, Senior Scale) Mediated Isothermal Amplification (LAMP): A Rapid and

Sensitive Tool for Quality Assessment of Meat Products’ by
Society of Advancement of Human and Nature (Dr YS
Parmar University of Horticulture and Forestry, Nauni, Solan,
India.
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S.No. Scientist Awatd/Recognition

5. Dr. Tanbir Ahmad Best Ph.D Student Award by the Faculty of Agriculture,
(Scientist, Senior Scale) Universiti Putra Malaysia (UPM), Serdang, Selangor, Malaysia.

0. Dr. Bhupendra M. Godki Young researcher partial funding from SERB, DST India and
(Scientist) conference organizers to attend the International Conference

on “Technological innovation for integration of food and
health: A focus on North-Eastern India (TiiFH-2019) organized
during 14" to0 T6™ February at Tezpur University, Tezpur, Assam,

India.
7. Dr. Kirti Jalgaonkar Young Scientist Award by Venus International Foundation,
(Scientist) Chennai, India.
8. Dr. Yogesh Kumar Best Oral Presentation Award (First) for the paper ‘Effect of
(Scientist, Senior Scale) W, /O/ W, emulsion, aloe gel, and pea pod fibres as an edible

fat replacer on quality attributes of low-fat meat batter” in
‘International Conference ‘Rural livelihood improvement by
enhancing farmers’ income through sustainable Innovative Agri
and allied enterprises (RLISAAe) organized during 30" October
to I** November, 2018 at BI Ts, Patna, India.

9. Dr. Yogesh Kumar Best Poster Presentation Award (First) for the paper Pediocin
(Scientist, Senior Scale) and Murraya koenigiiberry extract: Antilisterial, antimicrobial
and antioxidant effects in refrigerated (4X1 UC) goat meat
emulsion’ in ‘International Conference ‘Rural livelihood
improvement by enhancing farmers’ income through
sustainable Innovative Agri and allied enterprises (RLISAAe)’
organized during 30" October to [** November, 2018 at BI Ts,
Patna, India.

10.  Dr.Kirti Jalgaonkar Best Oral Presentation Award for the paper ‘Development and
(Scientist) performance evaluation of mechanized system for destalking

of dried red chillies (Capsicum annum L.)’ in International

Conference on ‘Food security, nutrition and sustainable

agriculture-emerging technology’ organized during 14" to
16™ February, 2019 at Bhatinda, Punjab, India.

II. Er. Navnath Indore Best Poster Presentation Award (First) for the paper Low cost
(Scientist) poly-tunnel dryer technology for farm households’ in
‘International Conference ‘Rural livelihood improvement by
enhancing farmers’ income through sustainable Innovative Agri
and allied enterprises (RLISAAe) organized during 30" October

to I** November, 2018 at BI Ts, Patna, India.

12.  Er. Akhoon A. Bashir Best Oral Presentation Award (Third) for the paper ‘Effect of
(Scientist) carbon dioxide enriched modified atmospheric storage on
insect mortality and quality of green gram’ in ‘International
Conference ‘Rural livelihood improvement by enhancing
farmers’ income through sustainable Innovative Agri and allied
enterprises (RLISAAe)" organized during 30" October to

1** November, 2018 at BITs, Patna, India.

13.  Er. Dhritiman Saha Best Poster presentation Award for the paper ‘Shelf life study of
(Scientist) spray dried groundnut milk powder” in International Conference
‘Recent advances in food processing technology’ organized
during 17" to 19t August, 2018 at Indian Institute of Food

Processing Technology, Thanjavur, Tamil Nadu, India.
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S.No. Scientist Award/Recognition

14. Dr D. N. Yadav Member of scientific panel on ‘Cereals, Pulses & Legumes
(Principal Scientist) and their products (including bakery)’, ESSAL New Delhi, India.
15, 9.$.34—¥%e HRIM gRT oM # {5 7 I a1 & oy TR

WREHR FaH fbar 1|
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Intellectual Properties
(Licensing and Patents)

Technology Licensed

S.No. Title Firm Licensing Fee (Rs.) Date
I.  Mechanized System for M/'s Unitech Technocrats 150000/- 28 March, 2019
Popping and Decortication Village Meerpur Gurudwara,
of Makhana Seeds Kala Amb (Sirmour)-173030
Himachal Pradesh

Licensing of Mechanized System for Popping and Decortication of Makhana Seeds
to M/S Unitech Technocrats
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Patents Granted (2018-19)

S.No. Title Patent Date of Inventors
Number Grant
I. A New Process for Milling of Millets to 299250 26.07.18 Dr. R. K. Vishwakarma
Get Refined Powder Dr. S. K. Nanda
Dr. R.T. Patil
2. Process for Dehulling Guar Seed for 302861 02.11.18 Dr. R. K. Vishwakarma
Refined Guar Gum Split Production Dr. S. K. Nanda
Dr. U. S. Shivhare
3. Method of Predicting Maturity Stage and 309470 19.03.19 Dr.S.N. Jha
Eating Quality of Mango Dr. K. Narsaiah

Dr. Pranita Jaiswal

Dr. Ramesh Kumar

Patents Filed (2,0 I18-1 9)

S.No. Application Title Date of Inventors
Number Filing

I. 201811044800 Mechanized System for Removing 28.11.2018 Er. Kirti Jalgaonkar
Stalks of Dry Red Chillies Er. Manoj Mahawar
(Capsicum annumL.) Dr. R. K. Vishwakarma

2. 201911012570 Microbial Method for Production 29.03.2019 Dr. D. N. Yadav
of Protein Isolate/ Concentrate Dr. Sangita Bansal
from Oilseed Cakes/Meals Dr. R. K. Singh

Dr.S.N. Jha

N
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Success Stories

Pulse processing

Today, when agrarian crisis is ailing the region and state, a graduate-turned-
agriculturist’s business model has brought prosperity for Sh. Gurpreet Singh,
and savings for number of farmers from Nurpur and adjoining villages of

Shaheed Bhagat Singh Nagar district of Punjab.
ICAR-CIPHET made a survey with the help of KVK Langroya, Nawanshahr

to identify progressive farmers who grow pulses and have potential to come

ahead for pulse processing in the area. Sh. Gurpreet Singh is a farmer with a potential interest in the
field of food processing. He was selling his pulses at price of 30-35 Rs/kg to middlemen at local
mandi. Technical training and assistance was provided to him and mini dal mill was installed at his

Nurpur Village.
After formal training of marketing from ICAR-CIPHET, he registered his brand and got a FSSAI

certificate. To promote his sales, he started online selling of his processed pulses and also setup an
outlet of his brand. According to Sh. Gurpreet Singh, the value addition has changed the perception
of various farmers and attached them under his brand because the farmer which was selling his
produce at just 30-35 Rs/ kg 1s now selling the processed dal at around 90-95 / kg. Currently, other
farmers from neighbouring villages bring quintals of dal to his mill for processing. As per the business
model, farmers take some polished dal in lieu of the processing charges and sell through brand
‘Kisaan Sauda’. By intervention of ICAR-CIPHET, a young farmer has become a role model for

many other farmers who can increase their income by value addition of produce.
Honey processing

Sh. Mohinder Singh of Nawanshahr, Punjab is in honey production for last
10 years. He got the honey processing unit with technical assistance of ICAR-
CIPHET Ludhiana. Earlier he was using the conventional method of honey
processing in which heating was done by burning fire wood. This led to
uncontrolled temperature due to which heating was not uniform and smoke

of the fire also affected the quality of the honey, as processed honey had

smell of smoke in it. Overheating of honey also caused post-bottle

crystallization. The other problem faced by the farmer was marketing of honey due to lack of

knowledge and the farmer had only option of selling bulk honey to the processing company at low
price of 80-85 Rs/kg.

To tackle the problem, the honey heating cum filtration unit, which was developed under AICRP-
PHET scheme was given to the farmer. This is fully mechanized honey processing unit with complete
temperature control system. The quality of the honey is improved by using this unit due to uniform
and controlled heating at optimum temperature range of 55-65 °C. Honey is completely processed
into pure form with high quality standards. Sh. Mohinder Singh has now also started the bottling
of the honey for commercial purpose and selling the processed honey at 180-200 Rs/kg. By
intervention of ICAR-CIPHET, a local farmer has turned into an entrepreneur.
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Infrastructure Development

(2018-19)

Work Campus

Renovation of Workshop Building Ludhiana
Renovation of Biotechnology and Biochemical Engineering Laboratory Ludhiana
Renovation of Bioprocess Engineering Laboratory Ludhiana
Repair of Guest House Ludhiana
Minor Works in Administrative Corridor (Ground Floor) Ludhiana
Installation of Solar Lights Ludhiana
Repair of Type-V Quarters Ludhiana
Plasticulture Park Ludhiana
Naturally Ventilated Polyhouse Ludhiana
Shade-net Structure for Seasonal Vegetable Production Ludhiana
Plastic-lined Pond for Multiple Use of Water from Water Harvesting Ludhiana
Replacement of Electric Supply Line of Divisional Building Ludhiana
Renovation of Workshop Building Abohar

Repair of Type-I'V Quarters Abohar

Repair and Distempering of Guest House Abohar

Repair of One Block of Type-IV Quarters Abohar

Renovated Biotechnology and Biochemical Engineering Laboratory at ICAR-CIPHET, Ludhiana

N
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Post-Harvest Machinery and Equipment Testing
Centre (PHMETC)

Post-Harvest Machinery and Equipment Testing Centre (PHMETC), ICAR-CIPHET, Ludhiana
has tested 25 machines during 2018-19 and has received a total of Rupees Twenty Nine Lakh
Seventy Five Thousand Nine Hundred Ninety (Rs. 29,75,990) towards testing fee.

Sr.No. Machine Name Manufacturer Test Report No. Testing
Fee (Rs.)
1. Mini Rice Mill MG Industries, GT Road, PHMETC/CIPHET- 114070.00
Batala 11/21/2018
2. Seed Grader Radiant Equipment PHMETC/CIPHET- 107470.00
(Fine Cleaner) Company, Ambala 12/22/2018
3. Arecanut Dehusker I-2 Idea Engineers, Channagiri, PHMETC/CIPHET- 100870.00
Davangere 13/23/2018
4, Arecanut Dehusker I-4 Idea Engineers, Channagiri, PHMETC/CIPHET- 100870.00
Davangere 14/24/2018
5. Arecanut Dehusker I-6 Idea Engineers, Channagiri, PHMETC/CIPHET 100870.00
Davangere -15/25/2018
6. Oil Mill-Eco Andavar Lathe Works, Erode, PHMETC/CIPHET- 144100.00
TN 16/26/2018
7. Oil Mill-Woodking Andavar Lathe Works, Erode, PHMETC/CIPHET- 144100.00
TN 17/27/2018
8. O1l Mill-K-Series Andavar Lathe Works, Erode, PHMETC/CIPHET- 144100.00
TN 18/28/2018
9. Mini Rice Mill Bhoomi Agro Industries, Rajkot, PHMETC/CIPHET- 114070.00
Gujrat 19/29/2018
10. Mini O1l Expeller Chetan Agro Industries, Rajkot PHMETC/CIPHET- 144100.00
(Gujrat) 20/30/2018
I1. Sugarcane Crusher Bhagavati EngineeringWorks, PHMETC/CIPHET- 107470.00
Rajkot, Gujrat 21/31/2018
12. Mini Rice Mill Maruti EngineeringWorks, PHMETC/CIPHET- 114070.00
Davangere, (Karnataka) 01/32/2019
13. Mini Flour Mill Maruti Engineering Works, PHMETC/CIPHET- 54670.00
Davangere, (Karnataka) 02/33/2019
14. Mini Oil Mill (2 hp) Maruti Engineering Works, PHMETC/CIPHET- 317020.00
Davangere, (Karnataka) 03/34/2019
15. Mini Oil Mill (T hp) Maruti Engineering Works, PHMETC/CIPHET- 201740.00
Davangere, (Karnataka) 04/35/2019
16. Mini Rice Mill (Dehusker)  Bharat Agro Engineering, PHMETC/CIPHET- 103700.00
05/36/2019
17. Mini Rice Mill (Dehusker)  Kabadi Agro Industries, PHMETC/CIPHET- 114070.00
06/37/2019
18. Mini Rice Mill (Dehusker) — Central Industries PHMETC/CIPHET- 103700.00
07/38/2019
PHMETC 73
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St.No. Machine Name

19.

20.

21.

22.

23,

24.

23.

Flour Mill (18 inch-
Horizontal Type)

Flour Mill (14 inch-
Vertical Type)

Flour Mill (16 inch-
Vertical Type)

Flour Mill (18 inch-
Vertical Type)

Rawa Machine

Dalia/Rawa Machine
(Steel Plate Type)

Vermicelli/Sevai
Machine

A
B\

Manufacturer

Kabadi Agro Industries,
Kabadi Agro Industries,
Kabadi Agro Industries,
Kabadi Agro Industries,
Kabadi Agro Industries,
Kabadi Agro Industries,

Kabadi Agro Industries,
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Test Report No.

PHMETC/CIPHET-
08/39/2019

PHMETC/CIPHET-
09/40/2019

PHMETC/CIPHET-
10/41/2019

PHMETC/CIPHET-
11/42/2019

PHMETC/CIPHET-
12/43/2019

PHMETC/CIPHET-
13/44/2019

PHMETC/CIPHET-
14/45/2019

Testing
Fee (Rs.)

107470.00
54670.00

107470.00
107470.00
107470.00
107470.00

52910.00
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Annual Workshop of AICRPs

All India Coordinated Research Project (AICRP) on Plasticulture Engineering &
Technology

The XIV Annual Workshop of All India Coordinated Research Project (AICRP) on Plasticulture
Engineering & Technology (PET) was held at ICAR-Vivekananda Parvatiya Krishi Anusandhan
Sansthan during December 18-19, 2018. Dr. R. S. Rawal, Director, GBPNIHESD was the chief
guest of function. Dr. Pitam Chandra, Ex Director, ICAR-CIAE, Bhopal, Dr. Ashwani Kumar, Ex
Director, ICAR-IITWM, Bhubaneswar and Dr. Awani Kumar Singh, Principal Scientist, ICAR-IARI,
New Delhi were the experts for the workshop.

In the workshop, total 19 new research projects were discussed out of which 14 were approved with
major or minor modifications and 5 were not approved. The progress of 48 ongoing research
programmes was also critically reviewed and inputs were given to improve quality of intended output.
Valedictory and felicitation programme was chaired by Dr. Patnaik, Director VPKAS. Best Centre
Award was given to PAU, Ludhiana centre while researchers from Junagadh and CAEPHET, Gangtok

centre received Best Innovation-RE and Best Extension Worker awards, respectively.

All India Coordinated Research Project (AICRP) on Post-harvest Engineering and
Technology

The XXXIV Annual workshop of AICRP-PHET was held during 12-15 March 2019 at TNAU,
Coimbatore, TamilNadu to review the progress of the Projects. Dr. K. Alagusundaram, DDG
(Agriculture Engineering) was the Chairman of this workshop. Dr. S. N. JTha ADG (PE) and Dr. S.
K. Tyagi, I/c, PC-PHET, Dr. S. M. Ilyas, Dr. B. S. Bisht, Dr. B. Ranganna and Dr. K. P. Sudheer were

the expert members.

During 2018-19, about 52 post-hatvest tools/equipment/structures, 49 process protocols/products
were developed. In addition 25 agro process centres were established. Further, OI patent was granted
and 07 patents were filed. In this workshop, around 242 research projects were discussed. Out of 80
new research proposals, 53 projects were approved. Dr. YSPUHF, Solan received Best Centre Award
of the Year 2018-19. CAU, Imphal and UAS, Bangalore received first and second runner up of Best
Centre Award of the Year 2018-19, respectively.
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HRD Programmes Organized

10.

11

12.

13.

14.

1s.

16.

17.

I8.

76

Programme Title

Advancements in Post-Harvest Management of
Legumes for Minimizing Losses and Sustainable

Protein Availability (04-25 July, 2018)
Emerging Post-harvest Engineering and Technological

Interventions for Enhancing Farmers Income

(04-24 September, 2018)

Recent Engineering Interventions in Food and
By-Product Processing for Sustainable Growth and
Profitability (5-25 October, 2018)

Processing Value Addition and Entrepreneurship
Development in Post-Harvest Sector

(14-21 January, 2019)

Preparation of Biscuits and Muffins from Barnyard

Millet (20-21 August, 2018)
Drying of Apple Slices (25-26 March, 2019)

Oat Processing and Value Addition
(18-19 January, 2019)

Nutritive Flour and Health Foods (22-26 October,
2018)

Nutritive Flour and Health Foods (29 October-
02 November, 2018)

Meat Processing and Value Addition
(20-22 September, 2018)

Packaging of Fresh and Processed Food Products
(26-28 November, 2018)

Milling of Grains, Pulses and Spices
(13-14 September, 2018

Fruit and Vegetable Processing (08-12 May, 2018)

Processing of Mango and Apple for Value Addition
(05-07 June, 2018)

Jamun Processing (09-11 July, 2018)

Tomato Processing and Value Addition
(18-20 July, 2018)

Construction of Low-cost Polyhouse Structures for
Production and Drying of Horticultural Crops
(22-25 October, 2018)

Application of Mulching Technology in Production of

Horticultural Crops (03-06 December, 2018)
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Summer School

Summer School

Winter School

Officer’s Training /
Model Training Course

Entrepreneurship
Development Program

Entrepreneurship
Development Program

Entrepreneurship
Development Program

Entrepreneurship
Development Program

Entrepreneurship
Development Program

Entrepreneurship
Development Program

Entrepreneurship
Development Program

Entrepreneurship
Development Program

Entrepreneurship
Development Program

Entrepreneurship
Development Program

Entrepreneurship
Development Program

Entrepreneurship
Development Program

Entrepreneurship
Development Program

Entrepreneurship
Development Program

Number of
Participants

19

14

16

12

12

12

13



19.
20.
21
22.
23,
24.
23.
20.
27.

28.
29.

30.
31.
32.

33,

34.

39,
36.
37.

Total 648 Participants have been trained for Post-harvest Management of

Training Title

Processing of Green Chilli (IZ— 14 March, 201 9)
Groundnut/. Soybean Processing (24-25 April, 2018)

Farmers Awareness Programme on Dal Milling
(01 September, 2018)

Groundnut/Soybean Processing (15 January, 2019)

Awareness cum training program on Groundnut/
Soybean Processing (16-17 January, 2019)

Post-Harvest Management of Agricultural Produce
(07-11 January, 2019)

Processing and Value Addition of Cereal, Pulses
and Oilseed Crops (25 February-01 March, 2019)

Post-Harvest Management of Agricultural Produce
(26-28 September, 2018)

Post-Harvest Management of Agricultural Produce
(0I-03 October, 2018)

Food Processing and Value Addition (18-22 Feb, 2018)

Post-Harvest Management of Fruits, Vegetables and
Grains (29-31 October, 2018)

Post-Harvest Management of Fruits, Vegetables and
Grains (11-15 March, 2019)

Post-Harvest Management of Agricultural Produce
(12-14 March, 2019)

Operation of Makhana Processing Machines
(26-28 December, 2019)

Workshop cum training on Agri-business Opportunities
for budding women entrepreneurs at Pratap Singh
Wala, Ludhiana (16 November, 2018)

Workshop cum training on Agri-business Opportunities
for budding women entrepreneurs at RSETT,
Ayali Khurd Ludhiana (17 November, 2018)

Students Training (throughout year)
Students Training (throughout year)

Students Training (throughout year)

Agricultural and Livestock Produce

arffes ufaae2018-19

Entrepreneurship
Development Program

Entrepreneurship
Development Program
ABI Centre Programme
Entrepreneurship
Development Program
ABI Centre Programme
Farmer’s Training
Farmer’s Training
Farmer's Training

Farmer's Training

Farmer’s Training

Farmer's Training
Farmer's Training
Farmer's Training
Farmer’s Training

ABI Centre Programme

ABI Centre Programme

I months
1-3 months
4 months

HRD Programmes Organized

Number of

Participants

0L

25

25

30

30

IS

05

31

100

32
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Farmers Training Programmes
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Five days training on ‘Post-Harvest Management of Agricultural Produce’. It was sponsored by
Project Director, ATMA, Jalgaon, Maharashtra (07-11 January, 2019).
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Five days training on ‘Processing & Value Addition of Cereal, Pulses and Oilseed Crops’. It was
sponsored by Project Director, ATMA, Nanded, Maharashtra (25 February to OI March, 2019)
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Five days training on ‘Post-Harvest Management of Fruits, Vegetables and Grains’. It was

sponsored by Project Director, ATMA, Dhule, Maharashtra (IT-I5 March, 2019)
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Summer/Winter Schools & Model Training Courses
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ICAR-CIPHET Ludhiana organized an ICAR sponsored 21 days Summer School on Advancements
in postharvest management of legumes for minimizing losses and sustainable protein availability’,
during 5- 25 July, 2018. Inaugural session was chaired by Dr BS Dhillon, VC, PAU, Ludhiana. 19

participants across the country joined this summer school successfully.

The Valedictory function of this summer school was held on July 25th, 2018 under the able guidance
of ADG (PE) Dr SN Jha as Chief Guest and Dr RK Singh, Director, ICAR-CIPHET. The Chief
Guest Dr Jha, emphasized to extend every possible efforts by the scientific community to save the
legumes and other food grains from quantitative and qualitative losses by following appropriate
scientific post-harvest management practices for production, handling, storage, processing and value
addition.

Wl
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September 04-24, 2018

A 21 days Summer School on “Emerging Post-Harvest Engineering and Technological Interventions
for Enhancing Farmer's Income during October 04-24 September, 2018 was organized.

India has now attained the phase where apart from improved production of good crops, emphasis is

being laid on processing and their by-product utilization. In view of above, ICAR-CIPHET, Ludhiana

organized an ICAR sponsored 21 days Winter School on “Recent engineering interventions in food
and by-product processing for sustainable growth and profitability” during October 05-25 October,
2018. Inaugural session was chaired by Dr Ramesh Kanwar, Hon'ble VC, LPU, Phagwara. During
this inaugural session, a compendium of this winter school was released by the Chief Guest, which
highlighted the global scenario of the status of agricultural processing and by-product utilization in
particular.
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Model Training Course
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Eighteen state government agriculture extension officers from seven different states (Haryana, Jammu
and Kashmir, Maharashtra, Punjab, Chhattisgarh, Uttar Pradesh, and Arunachal Pradesh) were given
8 days training on ‘Processing Value Addition and Entrepreneurship Development in Post-Harvest

Sector’. It was sponsored by Directorate of Extension (DOE), Ministry of Agriculture and Farmers
Welfare, Government of India, New Delhi (14-21 January, 2019).

Entrepreneurship Development Programme (EDP)

A three day Entrepreneurship Development Programme (EDP) on ‘Meat Processing and Value Addition’
was conducted from 20-22 September, 2018. This programme was aimed to impart hands on training to
the budding entrepreneurs in meat processing and related aspects of food safety, packaging and quality
control. Special emphasis was given to train the candidates in development of novel meat products like
low-fat and high-fibre meat snacks. Dr RK Singh, Director, ICAR-CIPHET, presented the certificates to
the participants in valedictory session and laid emphasis on the need of nurturing such meat processing

start-ups. A compendium on Meat Processing and Value Addition was released in the session.

Wl
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A 3- day Entrepreneurial Development Programme on ‘Packaging of fresh and processed food products’

from November 26-28, 2018 to train aspiring entrepreneurs in packaging technologies for fresh and
processed food commodities. Special emphasis was given to train the participants in packaging of
perishable food commodities, dairy products and spices. Speaking in the valedictory session, Dr. R.
K. Singh, Director ICAR-CIPHET, acquainted the participants about the entrepreneurial
opportunities in food processing sector. Dr. R. K. Singh, Director, ICAR-CIPHET, presented the
certificates to the participants in valedictory session. A compendium on ‘Packaging of fresh and
processed food products’ was also released in the session.
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Krishi Vigyan Kendra (KVK)
ICAR-CIPHET, Abohar

Trainings, Farmers Scientists Interface, and Awareness Camp Organized

Sr. No. Title Duration Number of
Participants
1. Training on Food Processing (09-29 April, 2018) 21 Days 18
2. District Level Training of ADOs of Fazilka (04 July, 2018) 1 Day 35
3. Training on Bee Keeping (09-13 July, 2018) 5 Days M4
4. Training on Fruit and Food Processing (10-16 July, 2018) 7 Days 19
S8 Training on Fruit and Vegetable Processing (3-7 December, 2018) 5 Days 26
0. Training on Bee Keeping (7-11 January, 2019) S Days 25
7. Demonstration of PHT Equipment and Machinery (11 January, 2019) I Day 12
8. Storage and Marketing of Agricultural Commodities in collaboration 1 Day 17
with National Institute of Agricultural Marketing, Jaipur and WDRA
(24 January, 2019)
9. Scientific Advisory Committee Meeting (08 February, 2019) I Day 25
10. In-situ Crop Residue Management (04 July, 2018) I Day
I1. In-situ Crop Residue Management (11-15 September, 2018) S Days 25
12. In-situ Crop Residue Management Scientist and Farmers Interaction I Day 200
Meet in Village Kera Khera (29 August, 2018)
13. In-situ Crop Residue Management Scientist and Farmers Interaction I Day 300
Meet in Village Dharanghwala (01 September, 2018)
14. In-situ Crop Residue Management Scientist and Farmers Interaction I Day 200
Meet in Village Mammukhera (24 October, 2018)
15. In-situ Crop Residue Management Awareness Camp at Maya Devi I Day 310
Sr. Sec. School, Kera Khera (25 August, 2018)
16. In-situ Crop Residue Management Awareness Camp at Govt. I Day 200
Model School, Dharanghwala (30 August, 2018)
17. In-situ Crop Residue Management Awareness Camp at Guru I Day 200
Nanak Khalsa College, Abohar (05 September, 2018)
18. In-situ Crop Residue Management Awareness Meeting and I Day 20

demonstration on machine (Happy Seeder and Cutter cum

Spreader) at Kera Khera (29 September, 2018)

Wl
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Crop Residue Management Awareness by Krishi Vigyan Kendra, ICAR-CIPHET, Abohar

KVK 85
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In-situ Crop Residue Management Scientist and Farmers Interaction Meet Organized by

Krishi Vigyan Kendra, ICAR-CIPHET, Abohar
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Mera Gaon Mera Gaurav

(My Village My Pride)

ICAR-CIPHET, Ludhiana has actively participated in the Mera Gaon Mera Gaurav (My Village

My Pride) Scheme of Government of India by forming ten teams from both of its campuses.

Summary
Scientists Villages Blocks Districts Bench Mark
Adopted Covered Covered Survey Conducted
(Number of Villages)
10 37 45 6 5 19
Activities
S. No. Activity Number of Farmers
Participated
I. Visit to village by teams 10 250
2. Interface meeting/ Goshthies 10 210
3. Trainings conducted - -
4. Mobile based advisories 1 25
S. Literature support provided 17 250
6. Awareness created 40 275
7. Linkages developed with other agencies 2 100

B

Team of ICAR-CIPHET visited villages under Mera Gaon Mera Gaurav scheme
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Team of ICAR-CIPHET visited villages under Mera Gaon Mera Gaurav scheme
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AICRP on PET, ICAR-CIPHET Abohar constructed four low-cost polyhouse structures (floor area
60 m?) at farmers’ fields in the village of Amarpura and Kala Tibba

P Team of ICAR-CIPHET visited the farm of a vegetable grower Sh. Aman Ahuja, Khubban
village, Fazilka. Sh. Aman Ahuja grows different vegetables which include cauliflower, cabbage,
bitter gourd, onion, garlic, some leafy vegetables in more than 30 acres of land. He uses organic
mulch, plastic mulch and drip irrigation for vegetable production. Problems associated with
adoption of plastic mulching technology in hot and arid region were understood through the
experience of this vegetable grower.

P Team of ICAR-CIPHET visited the farm of a watermelon grower Sh. Sukhjeet Singh, Santpura
village, Hanumangarh. Sh. Sukhjeet Singh grows watermelons in 22 acres of land using plastic
mulch and drip irrigation. He was advised about disposing of the plastic waste generated after
crop mulching.

P One of the participants has received ‘First prize’ for the successful demonstration of the Aonla
products in the Kisan Mela organized by Punjab Agricultural University (PAU), Ludhiana (23-
24 March, 2018)

P A chree days EDP on ‘Aonla Processing and Value addition’ was organized under CRP on
Secondary Agriculture (08-10 February, 2018).
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Swachh Bharat Abhiyan

Various activities such as digitization of office records, disposal of old files and items, auction of
obsolete/unsetviceable items/ equipment, beautification of the institute campus, and displaying banner
showing importance of swachhta has been successfully performed under the ‘Swachh Bharat Abhiyan’.
‘Swachhta pledge” was taken by all the employees followed by intensive cleanliness activity in and
around the campus.

Swachhta Hi Sewa (I5" September-2"! October, 2018)
All the staff of ICAR-CIPHET, Ludhiana and Abohar participated in “Swachhta Hi Sewa” mission.

The cleanliness activities in the campus as well as outside the campus were organized during this
mission. The cleanliness drive was undertaken at nearby goushalas like Govind Goudham, New Kitchlu

Nagar.

Live telecast of Pradhan Mantri Kisan Samman

Nidhi Scheme

Sr.No. Name of the State Total number of farmers Total Number of public
viewed the programme representatives/invited officers
1 ICAR-CIPHET, Ludhiana Punjab 110 10
Live Web-Telecart on 24™ Feb 2019
wurEt fae g
ff e

PradhanMantriKisan Samman Nidhi
Scheme

Wg/ | crPHET
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HRD Programmes Attended

HRD Budget Utilization in 2018-19

Allocated Budget (Rs. in Lakhs) Budget Utilized (Rs. in Lakhs)
2.0 1.99

ICAR-CIPHET employees attended following programmes during 2018-19

Scientific staff

S.No. Scientist Participation Venue
I.  Dr.R.K Singh Right to Information for Appellate ISTM, New Delht
Director Authorities (16 November, 2018)
2. Dr A. U Muzaddadi Hands on Training on Functioning of Real BHU, Varanasi
Time PCR (17-18 July, 2018)
3. Dr. Ajinath Dukare CAFT program on Advances in Biological ICAR-IARI, New Delhi

Control of Plant Diseases (24 May-
13 June, 2018)

4. Dr. Bibwe Bhushan CAFT program on Synergistic Approaches for ICAR-CIAE, Bhopal
Bioprocessing of Foods and By-Products for
Nutritional and Industrial Use (31 August -
20 September, 2018)

5.  Dr. K. Bembem Winter School on Technological Advances Punjab Agricultural
to Minimize Wastage of Horticultural Produce University, Ludhiana
(1-21 November, 2018)

6. Dr. P K. Kannaujia Summer School on Recent Developments SKUAST, Srinagar,
in Organic Vegetable Production System Jammu & Kashmir

Under Changing Climate Scenario
(24 July -13 August, 2018)

7.  Dr.P.N. Guru Professional Attachment Training ICAR-National Bureau
(12 November, 2018 to 12 February, 2019) of Agricultural Insect
Resources, Bengaluru
8. Dr. Pankaj Kumar Tool and Techniques for Quality Environment National Productivity
and Safety Professionals (19-20 September, Council, Chennai
2018)
9.  Dr. Poonam Laboratory Quality System Management and NIPHM, Hyderabad
Chaudhary Internal Audit as Per ISO/IEC 17025:2017
(23-27July, 2018)
10. Dr. Renu Balakrishnan Winter School on Farmer Empowerment Punjab Agricultural
through Entrepreneurial Ventures University, Ludhiana
(1-21 February, 2019)
I1. Dr.Sandeep Mann Training on Role of Technology in Community Lal Bahadur Sashtri
Level Disaster Mitigation (20-24 August, 2018) National Academy of
Administration,
Mussoorie, Uttrakhand
12. Er. Chandan Solanki Soft Computing Tools for Applications in ICAR-CIAE, Bhopal

Food and Agricultural Processing
(OI-2T August, 2018)
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Technical Staff

S.No. Employee Participation Venue
1. Sh Jagtar Singh Repair, Maintenance of Motor and
Submersible Pumps for Agricultural Use
(14 January -February 4, 2019) CEMTTI, Budni
2. Sh.Beant Singh Automobile Maintenance, Road Safety and
Behavioural Skill (16-22 January, 2019) ICAR-CIAE, Bhopal

Administrative Staff

S.No. Employee Participation Venue
I.  Sh.RajKumar Orientation Training Programme for Retiring
Officials (10-11 September, 2018) ISTM, New Delhi
2. Sh. Ashwani Kumar Workshop on Goods and Services Tax
(GST) (11-12 March, 2019) ISTM, New Delhi.
3. Sh.Pawan Kumar Workshop on Goods and Services Tax
(GST) (11-12 March, 2019) ISTM, New Delhi.

Wl
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Participation i1n Conferences/Symposia/

Wotkshops/Meetings

S.No. Scientist Participation Venue

I.  Dr. A UMuzaddadi 31" All India Congress of Zoology and National College of Fisheries,
Seminar on Climate Smart Aquaculture and CAU (I), Tripura
Fisheries (15-16 January, 2019)

2. Dr. Ajinath Dukare I* International Conference on Climate JCAR-NRC Seed
Change and Adoptive Crop Protection for Spices, Ajmer,
Sustainable Agri-Horticulture Landscape Rajasthan
(20-22 December, 2018)

3.  Dr.B. M. Ghodki International Conference on Technological Tezpur University,
Innovation for Integration of Food and Health: Tezpur, Assam

A Focus on North-Eastern India (TiiFH-2019)
(14-16 February, 2019)

4. Dr.Bhushan Bibwe Board of Management Meeting as a member Gopichand Arya
academician-Food Processing and Preservation Mahila community
(25 March, 2019) College, Abohar,
Punjab
5. Dr. Bibwe Bhushan 53" Annual Convention of ISAE and International Banaras Hindu
symposium on Engineering Technologies for University, Varanasi,
Precision and Climate Smart Agriculture Uttar Pradesh
(28-30 January, 2019)
6. Dr. Mridula D. Meeting of FADC Committee (13 June, 2018) NASC Complex,
New Delhi
7.  Dr. Mridula D. Meeting of FAD-28 Committee (30 January, 2019) Manak Bhawan, BIS,
New Delhi
8. Dr.MridulaD. Meeting of FADC Committee (8 March, 2019) Krishi Bhawan,
New Delhi
9.  Dr. Mridula D. 8™ International Food Convention (IFCON) CSIR-CFTRI, Mysuru

on Holistic approaches for Start-ups, Human
Resource Training for Agriculture and Food
Industry Gemmation (HASTAG)
(12-15December, 2018)

10. Dr. K. Bembem A multi tract National Conference SLIETCON National Institute of
-2019 (I-2 March, 2019) Technical Teacher’s
Training and
Research (NITTTR),
Chandigarh
I1. DrKirtiJalgaonkar ~ International Conference on Food security, Baba Farid College,
Nutrition and Sustainable Agriculture-merging Department of
Technology (14-16 February, 2019) Agriculture, Bathinda,
Punjab
12.  Dr. Manju Bala International Conference on Food Security: Thapar Institute of
Challenges and Opportunities Engineering and
(07-08 December, 2018) Technology, Patiala,
Punjab
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S.No. Scientist

13.  Dr. Manju Bala

I4.  Dr. Pankaj Kumar

IS.  Dr. P. K. Kannaujia

16. Dr. Poonam
Choudhary

17.  Dr. Prerna Nath

I8. Dr.R.K.Singh

19. Dr. Renu Balakrishnan

20. Dr. Renu Balakrishnan

21. Dr. Renu Balakrishnan

Participation

One day workshop on J-Gate (@ CeRA regional
Ambassador Training Programme

(27 August, 2018)

53" Annual Convention of ISAE and International
symposium on EngineeringTechnologies for
Precision and Climate Smart Agriculture

(28-30 January, 2019)

Indian Horticulture Congress on Shaping future
of Indian Horticulture (17-21 January, 2019)

International Conference on Food Security:
Challenges and Opportunities
(07-08 December, 2018)

3™ International Conference on Development
of Drylands: Converting Dryland Areas from Grey
into Green (11-14 February, 2019)

International Conference on Rural Livelthood
Improvement for Enhancing Farmers’Income
Through Sustainable Innovative Agri and Allied
Enterprises (30 October to I November, 2018)

3 National Workshop of Nodal Officers on
ICAR Research Data Repository for Knowledge
Management (KRISHI) (04-05 Deember, 2018)

National Workshop on Horti-Produce Transport
in India-Present Status and Issues for Reduction
in Post-harvest Losses (27 December, 2018)

Zonal Review Workshop of Farmer First
Programme (9-10 February, 2019)

22.  Dr.Renu Balakrishnan Review Workshop of Cluster Frontline

23.  Dr. Renu Balakrishnan

24.  Dr. Sakharam Kale

25.  Dr. Sakharam Kale

26.  Dr.Sandeep Mann

27. Dr.Sandeep Mann

28.  Dr.Sandeep Mann

29. Dr. Sunil Kumar

94

Demonstration of Pulses and Oilseeds for KVK'’s
of Punjab (9 February, 2019)

Punjab Agri- and Food Conclave (16 May, 2018)

3™ International Conference on Development
of Drylands: Converting Dryland Areas from
Grey into Green (11-14 February, 2019)

National Workshop on Horti-produce Transport
in India- Present Status and Issues for Reduction

in Post-harvest Losses (8 January, 2019)

IUFoST World Congress of Food Science and
Technology (24-27 October, 2018)

3 National Workshop of Nodal Officers on
ICAR Research Data Repository for Knowledge
Management (KRISHI) (04-05 December, 2018)

Punjab Agri- and Food Conclave (16 May, 2018)

International Conference on Technological
Innovation for Integration of Food and Health:

A Focus on North-Eastern India (TiiFH-2019)
(14-16 February, 2019)

CIPHET

it

Venue

Mohinder Singh
Randhawa Library,
PAU, Ludhiana

Banaras Hindu
University, Varanasi,

Uttar Pradesh

Indira Gandhi Krishi
Vishwavidyalaya,
Raipur, Chhattisgarh
Thapar Institute of
Engineering and
Technology, Patiala,
Punjab

ICAR-CAZRI, Jodhpur,
Rajasthan

Birla Institute of
Technology, Patna,
Bihar

ICAR-TASRI, New Delhi

NASC Complex, New
Delhi

ICAR-ATARI, Ludhiana

ICAR-ATARI, Ludhiana

Punjab Agricultural
University (PAU),
Ludhiana

ICAR-CAZRI, Jodhpur,
Rajasthan

NASC Complex, New
Delhi

Cidco Exhibition
Centre, Vasi, Mumbai

ICAR-TASRI, New Delhi

Punjab Agricultural
University (PAU),
Ludhiana

Tezpur University,
Tezpur, Assam



S.No. Scientist

30.

31

32.

33,

34.

I3

30.

37.

33.

39.

40.

41.

42.

43.

44.

43.

Dr. Sunil Kumar

Dr. Swati Sethi

Dr. Tanbir Ahmad

Dr. Th. Bidyalakshmi
Devi

Dr. Th. Bidyalakshmi
Devi

Dr. Yogesh Kumar

Er. A. A. Bashir

Er. Dhritiman Saha

Er. Dhritiman Saha

Er. Yogesh Kalnar

Er. Yogesh Kalnar

Er. Yogesh Kalnar

Er. Yogesh Kalnar

Er. Yogesh Kalnar

Er. Yogesh Kalnar

Smt. Surya Tushir

Participation

International Conference on Climate Change
Towards Health and Agricultural Sustainability
(CCHAS-2019) (18-20 February, 2019)

8® International Food Convention (IFCON) on
Holistic approaches for Start-ups, Human
Resource Training for Agriculture and Food
Industry Gemmation (HASTAG)

(12-15 December, 2018)

International Conference on Rural Livelithood
Improvement for Enhancing Farmers’Income
Through Sustainable Innovative Agri and Allied
Enterprises (30 October to I November, 2018)

National Workshop on Artificial Intelligence (AT)
in Agriculture: Status and Challenges
(30-31 July, 2018)

53" Annual Convention of ISAE and International
symposium on Engineering Technologies for
Precision and Climate Smart Agriculture

(28-30 January, 2019)

International Conference on Rural Livelithood
Improvement for Enhancing Farmers’Income
Through Sustainable Innovative Agri and Allied
Enterprises (30 October to I November, 2018)

International Conference on Rural Livelthood
Improvement for Enhancing Farmers’ Income
Through Sustainable Innovative Agri and Allied
Enterprises (30 October to I November, 2018)

International Conference on Food Security:
Challenges and Opportunities
(07-08 December, 2018)

International Conference on Recent Advances
in Food Processing Technology
(17-19 August, 2018)

Punjab Agri- and Food Conclave (16 May, 2018)

Zonal Review Workshop of Farmer First
Programme (9-10 February, 2019)

53 Annual Convention of ISAE and International
symposium on Engineering Technologies for
Precision and Climate Smart Agriculture

(28-30 January, 2019)

National Workshop on Artificial Intelligence (AI)
in Agriculture: Status and Challenges
(30-31 July, 2018)

Workshop on Impact Assessment of Farmer First

Programme (13-14 February, 2019)
Punjab Agri and Food Conclave (16 May, 2018)

International Conference on Food Security:
Challenges and Opportunities
(07-08 December, 2018)

Tt fda=2018-19

Venue

Guru Jambheshwar
University of Science
and Technology,
Hisar, Haryana

CSIR-CFTRI, Mysuru

Birla Institute of
Technology, Patna,
Bihar

NASC Complex, New
Delhi

Banaras Hindu
University, Varanasi,

Uttar Pradesh

Birla Institute of

Technology, Patna,
Bihar

Birla Institute of
Technology, Patna,
Bihar

Thapar Institute of
Engineering and
Technology, Patiala,
Punjab

Indian Institute of
Food Processing
Technology,
Thanjavur, Tamil
Nadu,

Punjab Agricultural
University (PAU),
Ludhiana

ICAR-ATARI, Ludhiana

Banaras Hindu
University, Varanasi,
Uttar Pradesh

NASC Complex, New
Delhi

CSSRI, Karnal

Punjab Agricultural
University, Ludhiana,
Punjab

Thapar Institute of
Engineering and
Technology, Patiala,
Punjab
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Participation in Exhibitions/Mela

Sr. No. Exhibition/ Mela Venue
1. Rural Entrepreneurship and Innovation-Convention Government Mohindra College,

and Exhibition (10-11 April, 2018) Patiala, Punjab

2. Kisan Mela (20-22 September, 2018) PAU, Ludhiana

3. Krishi Kumbh (26-28 October, 2018) ICAR-IISR, Lucknow

4. Food Industry and Craft Mela (30 October, 2018) PAU, Ludhiana

5. 13% Edition of AgroTech India, 2018 Parade Ground, Sector 17,
(01-04 December, 2018) Chandigarh

0. National Eat Right Mela along with the National Street IGNCA, New Delhi
Food Festival (14-16 December, 2018)

7. 106 Session of the Indian Science Congress, 2019 LPU, Phagwara (Punjab)
(03-07 January, 2019)
14" Science Congress (20-23 February, 2019) TARI, New Delhi
Coastal Agriculture Expo, 2019 (02-04 March, 2019) ICAR-CCARI, Old Goa

10. Kisan Mela (15-16 March, 2019) PAU, Ludhiana

Agri-Expo and Mega Farmers Meet in Krishi Kumbh at ICAR-IISR, Lucknow
during 26-28 October, 2018

Wl
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Major Events Organized

Vigilance Awareness Week (October 29-November 3, 2018)

ICAR-CIPHET, Ludhiana and Abohar have organized various programs/activities under ‘Vigilance
Awareness Week-2018" during Oct 29- Nov 3, 2018. Activities such as e-pledge and pledge taking
ceremony by the officers and officials of the Institute were held as per the guidelines of Government
of India. A debate competition on “Corruption free India: An utopian dream or a possible vision”
was organized by the Institute. In addition, a number of vigilance related posters were displayed at
various places of ICAR-CIPHET, Ludhiana and Abohar Campus. A sensitization lecture on
“Corruption free India” was delivered by Dr. Ramesh Kumar, I/c Head, ICAR-CIPHET, Abohar
to the students of Government Senior Secondary School, Abohar. Dr. Ashok Kumar, Assistant
Director of Research, PAU, Ludhiana gave the lecture on ‘Possible ways of combating corruption in
society’. The week concluded with the presentation of awards to the winners of various competitions

held during the week. Dr. R. K. Singh, Director, ICAR-CIPHET, Ludhiana urged the employees of
ICAR-CIPHET to be honest and vigilant for a corruption free working environment and society.
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National Productivity Week (IZ—IS‘h February, 2019)

National Productivity Week (NPW') was celebrated at the Institute with the theme ‘Circular Economy
for Productivity and Sustainability in Agriculture’. A number of events were organized during this
programme including slogan competition, poster competition and a motivational lecture by the
Guest Speaker Dr. Sagar Kashyap, Professional Consultant and Motivational Speaker, Join 4 Smile
group, Ludhiana. All the scientific, technical and administrative employees of the institute have
actively participated in the events and celebrated the week with enthusiasm. The week concluded

with the presentation of awards to the winners of various competitions held during the week.
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International Day of Yoga (2I* June, 2018)

ICAR-CIPHET, Ludhiana celebrated fourth “International Day of Yoga” on 21* June, 2018 as per
the directives of Ministry of AYUSH, Government of India. More than 70 participants attended
the event in the playground of the institute campus. Dr. Shiv Kumar Sharma, MD (A.M.) from

Bharat Vikas Parishad conducted the morning yoga session as an expert yoga teacher. Employees of
ICAR-CIPHET, their family members, training students as well as people from nearby areas actively
participated in the event and performed various yoga asana as demonstrated by the yoga expert. Dr.
Sharma described the positive effects of each asana on human body or body parts. He also highlighted
the role of yoga in overall development of humans. The participants were motivated towards adapting

a healthy lifestyle by good food habits as well as physical fitness.
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Mahila Kisan Diwas (IS October, 2018)

ICAR-CIPHET organized the ‘Mahila Kisan Diwas’ on 15.10.2018. A debate competition was
organized on this occasion. ICAR-CIPHET honoured Smt. Gurdev Kaur Deol, a progressive Mahila
Kisan, to promote the participation of women in the farming and entrepreneurship activities. The
day concluded with the presentation of certificate and cash awards to the winners of debate

competition.
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&= yEarsT (14—28 Riawv, 2018)
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30" Foundation Day

TIJ-I'.EEE EJ DEpar

3ogfeeeul feaw gaie.
30" FOLINDATION DAY

—_—
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The institute celebrated its 30th foundation day on December 29, 2018. Dr Balraj Singh, VC of
Agriculture University, Jodhpur was the Chief Guest on this occasion. Dr Sujoy Rakshit, Director,
ICAR-IIMR, Ludhiana and Dr Rajbir Singh, Director, ICAR-ATARI, Ludhiana graced the occasion
as Guest of Honour. Dr R K Singh, Director, ICAR-CIPHET, briefed about the pioneering post-
harvest engineering interventions developed by ICAR-CIPHET for management of agricultural and
livestock produce. Since its inception, the institute has also developed linkage and collaboration with
many national agencies for solving the problems associated with the processing and value addition of
agricultural produce. The Chief Guest Dr Balraj Singh applauded the efforts of ICAR-CIPHET
for reducing the post-harvest losses through processing interventions. On this occasion, the employees

of the institute who performed well during the year were awarded in different categories.
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First Monthly Death Anniversary of Bharat Ratna
Late Sh. Atal Bihari Vajpayee Ji, former Prime
Minister of India

Mt e e e, e g
L R A,

Staff Recreation Club (SRC) of ICAR- CIPHET, Ludhiana organized event to observe First monthly
death anniversary of Bharat Ratna late Sh Atal Bihari Vajpayee Ji, former Prime Minister of India
on 16 September, 2018. A fitting tribute was paid to the deceased by the staff of the institute. A
programme for recital of the poems composed by late Sh Vajpayee Ji was organized in the evening
of 16 September, 2018 and many of his famous poems were recited by the scientific, administrative
and technical staff of the institute.
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gl & R IR, RR R =4 afe sarey,
oo s § E9d—89d, 3T AMTBR STaAT 81T |
Had e} I sHIm|

Wg/ | crPHET

104 & | 201819



it gfda2018-19

ICAR-CIPHET participated in ICAR-Zonal

Sports Tournament

A 42-member contingent from ICAR-CIPHET participated in ICAR-Zonal Sports Tournament
for North Zone from 14.11.2018 to 16.11.2018. This was the biggest contingent ever sent by
ICAR-CIPHET to any sports tournament. The tournament was organized by ICAR-Central Institute
of Research on Buffaloes, Hisar at Haryana Agricultural University, Hisar. ICAR CIPHET contingent
participated in Badminton (Men & Women), Football, Table tennis (Men & Women) Chess, Volleyball
(Shooting), Volleyball (Smashing) and Atheletic events. The contingent performed well in many of

the events and reached to quarter final, semi-final and final stages. Women members of the contingent
performed exceedingly well and won many events like, Badminton Singles and Doubles (Women),

100-m, 200-m race (Women) and Long Jump. Dr T Bidyalakshmi was declared as the Best Women
Athlete of the tournament.
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Research & Administrative Meetings

Research Advisory Committee (RAC)

Research Advisory Committee (RAC) of CIPHET was constituted by ICAR (Council’s order no.
F.No.-A.Engg/4/2/2018-IA-II (AE) dated 07.02.2018) for a period of three years with effect
from 31.01.2018 to 30.01.2021.

Chairman Prof. Anwar Alam, Former DDG (Engg.) ICAR

Members Dr. Nabarun Bhattacharya, Director, C-DAC, Kolkata
Dr. Vasudeva Singh, Former Cheif Scientist, CSIR-CFTRI, Mysore
Dr. S. Ganapathy, Prof. & Head, TNAU, Coimbatore
Dr. S. K. Dash, Dean, COAE& T, OUAT
Dr. R. K. Gupta, Former Director, [CAR-CIPHET
Dr. S. D. Kulkarni, Former PD, SPU, ICAR-CIAE, Bhopal

Ex-Officio Member Dr. S. N. Jha, ADG (PE), ICAR

Member Secretary Dr. K. Narsaiah, National Fellow & Principal Scientist,
ICAR-CIPHET

20" Research Advisory Committe

il ‘-‘-.
e (RAC) meeting

P The 20™ Research Advisory Committee (RAC) meeting of CIPHET was held on 25-26
April, 2018 at ICAR-CIPHET, Ludhiana

P The 21" Resecarch Advisory Committee (RAC) meeting of CIPHET was held on 05-06
February, 2019 at ICAR-CIPHET, Ludhiana.
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Institute Research Council (IRC)

Chairman Dr. R. K. Singh, Director, ICAR-CIPHET
Experts Dr. D. C. Joshi, Former Dean, AAU, Gujarat

Dr. S. N. Jha, ADG (PE), ICAR
Member Secretary Dr. D. N. Yadav, Principal Scientist, [CAR-CIPHET

P The 28" Institute Research Council (IRC) meeting of CIPHET was held on 28-29 September,
2018 at ICAR-CIPHET, Ludhiana.

Institute Management Committee (IMC)

Chairman Dr. R. K. Singh, Director, ICAR-CIPHET

Members Dr. S. N. Jha, ADG (PE), ICAR
Dr. M. K. Garg, Prof. CCSHAU, Hisar
Dr. R. K. Jhorar, Dean, CCSHAU, Hisar
Sh. R. S. Dhillon, Farmer
Dr. H. S. Oberoi, Head, PHT Division, ICAR-IIHR, Bangaluru
Dr. A. K. Thakur, Principal Scientist, [ICAR-NIRJAFT, Kolkata
Er. Amanpreet Singh, Respresentative of Director of Agriculture,

Govt. of Punjab
Member Secretary SAQ, ICAR-CIPHET

»  The 35" meeting of Institute Management Committee of I[CAR-CIPHET was held on 28
March, 2019 at ICAR-CIPHET, Ludhiana

Women Complaint Committee

In compliance of the Council letter F. No. 24-(14)/ 2008-CDN, the Director, ICAR-CIPHET has
constituted Women Complaint Committee to deal with complaints regarding sexual harassment of

women at the work place (FNo.8 (85)/2006-Cdn dated 05.12.2017.

Chairperson Dr. Mridula D., Principal Scientist, ICAR-CIPHET
Members Dr. Renu Balakrishnan, Scientist, [CAR-CIPHET

Dr. Ranjeet Singh, Senior Scientist, ICAR-CIPHET
Member Outside Dr. Sandhya Singh, Asstt. Research Engineer, PAU, Ludhiana
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Women Cell
Chairperson Dr. Manju Bala, Principal Scientist, ICAR-CIPHET
Members Dr. Poonam Chaudhary, Scientist, ICAR-CIPHET
Mts. Sunita Rana, LDC, ICAR-CIPHET
Member Secretary Mrs. Sonia Devi, Tech. Asstt., [ICAR-CIPHET

P The Director, ICAR-CIPHET has constituted Women Cell to look after the concerns of
women officers and staffs and their guidance (FNo.9 (16)/2014-Cdn 2611-2617 dated
18.12.2017.

Institute Joint Staff Council (IJSC)

Official Side
Chairman Dr. R. K. Singh, Director, ICAR-CIPHET
Members Dr. D. N. Yadav, Principal Scientist

Dr. Sunil Kumar, Principal Scientist

Dr. Deepika Goswami, Scientist

Dr. V. Chandrasekar, Scientist
Sh. Raj Kumar, SAO
Sh. T.S. Bhatti / Sh. Mannilal, AF&AO

Staff Side

Members Sh. Ashwani Kumar, UDC
Sh. R. K. Raheja, UDC
Sh. H. S. Sekhon, Tech. Officer
Sh. Vishal Kumar, Senior Tech. Asstt.
Sh. Sukhbir, SSS
Sh. Manoj Kumar, SSS

P A new Institute Joint Staff Council (IJSC) has been constituted by the Director (F. No.
9(43)/2015-Cdn dated 11.02.2019) for a period of three years.
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Personnel
Director Er. Navnath Indore
Dr. R. K. Singh (Acting) Sh. Vikas Kumar

Dr. Khwairakpam Bembem
Project Coordinator, AICRP (PHET) Dr. Renu Balakrishnan

Dr. S. K. Tyagi (Acting) Ex. Kalnar Yogesh
Project Coordinator, AICRP (PET) Dr. Pankaj Kumar
Dr. R. K. Singh Dr. V. Chandrasekar

Dr. Lovejot Kaur
Head of Divisions Dr. Poonam
Dr. K. Narsaiah (Agricultural Structure and  Er. Sandeep Dawange
Environmental Control Division) (In-  Dr. Thingujam Bidyalakshmi
Charge) Dr. Guru P. N.

Dr. Mridula D. (Food Grains and Oilseeds Dr. B. M. Ghodki
Processing Division)) (In-Charge)

Dr. Sandeep Mann (Transfer of Technology
Division) (In-Charge) Senior Administrative Officer

Dr. Ramesh Kumar (Horticulture Crop Sh. Raj Kumar (retired on 30.4.2019)
Processing Division)) (In-Charge)

Administrative Staff

Assistant Administrative Officer

ICAR-CIPHET, Ludhiana Sh. B. C. Katoch
Principal Scientist Finance and Accounts Officer
Dr. S. K. Tyagi Sh. T. S. Bhatti (expired on 05.06.2019)
Dr. K. Narsaiah ) ) )
Dr. Mridula D. Ass1stant‘ Finance and Accounts Officer
Dr. D. N. Yadav Sh. Manni Lal
Dr. Sandeep Maan Personal Secretary
Dr. R. K. Vishwakarma Sh. S. S. Verma
Dr. Manju Bala
Dr. A. U. Muzaddadi Assistant
Sh. Kunwar Singh

Senior Scientist Sh. Avtar Singh
Dr. Ranjeet Singh Sh. Tarsem Singh Purba

. Smt. Jasvir Kaur
Scientist
Er. P. Hemasankari Upper Division Clerk
Dr. Yogesh Kumar Sh. Gurdial Singh
Dr. Tanbir Ahmad Sh. Ashwani Kumar
Dr. R. K. Anurag Sh. R. K. Raheja
Dr. Deepika Goswami Sh. Igbal Singh

Smt. Leena Kumari o
Lower Division Clerk

Smt. Surya ’

Dr. Swati Sethi, Smt. Sunita Rana
Er. Chandan Solanki Sh. R. K. Yadav
Er. Dhritiman Saha Sh. S. K. Gaur

Er. A. A. Bashir
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Technical Staff Scientist

Dr. Prerna Nath
Technical Officer Dr. M. K. Mahawar
Sh. Gurdeep Singh Dr. Kale Sakharam

Sh. H. S. Sekhon (Driver) Dr. Jalgaonkar Kirti

Senior Technical Assistant Dr. Bibwe Bhujc,han
Sh. Beant Singh (Driver) Dr. Dukare A)maﬁh
Sh. Vishal Kumar Dr. P. K. Kannaujia
Sh. Lakhwinder Singh
Sh. Bhajan Singh

Administrative Staff

Sh. Jaswant Singh Assistant Administrative Officer
Sh. Rajiv Sharma Sh. Pawan Kumar

Senior Technician Assistant

Sh. Satwinder Singh Sh. Mohan Lal

Sh. Sarup Singh

Lower Division Clerk
Technical Assistant Sh. Ajay Kumar
Sh. Hardeep Singh

Smt. Sonia Rani

Technical Staff

Sh. Jaswinder Singh Chief Technical Officer
Sh. Jagtar Singh Sh. V. K. Saharan

Sh. Pradip Kumar

Sh. Yashpal Singh Senior Technical Officer
Smt. Pragya Singh Sh. Prithvi Raj

Sh. Rajesh Kumar
Supporting Staff

Senior Technical Assistant

Skilled S.upport Staff Sh. Ganpat Ram (Driver)

Sh. Sukhblr Sh. Devinder Kumar

Sh. Manoj Kumar Sh. Pawan Kumar

ICAR-CIPHET, Abohar Technical Assistant
Sh. Dalu Ram

Principal Scientist

Dr. Ramesh Kumar Supporting Staff
Dr. Sunil Kumar
Skilled Support Staff

Sh. Surinder Kumar
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Personalia

Joining

Smt. P. Hemasankari, Scientist 5.5.2018 (on transfer)

Dr. Guru P. N, Scientist 9.10.2018

Smt. Pragya Singh, T-3 (Field Farm) 1.10.2018

Sh. Ajay Kumar, LDC 3.11.2018

Promotion

Dr. A. U. Muzaddadi Senior Scientist to Principal Scientist under CAS
Dr. Ranjit Singh Senior Scientist RGP 8000 to 9000 under CAS
Dr. V. S. Meena Scientist RGP 6000 to 7000 under CAS

Dr. Deepika Goswami Scientist RGP 6000 to 7000 under CAS

Dr. Monika Sharma Scientist RGP 6000 to 7000 under CAS

Sh. Prithvi Raj Next higher grade T-7 /8/ Assistant Chief Technical Officer.
Sh. Rajesh Kumar Next higher grade T-7/8/ Assistant Chief Technical Officer.
Sh. Hardeep Singh Next higher grade Senior Technical Assistant

Sh. Dallu Ram Next higher grade Senior Technical Assistant
MACP

Sh. Igbal Singh, UDC MACP granted w.e.t 10.03.2019.

Smt. Sunita Rana, LDC MACP granted w.e.£ 08.03.2019.

Sh. Surinder Kumar, SSS MACP granted w.e.t 01.09.2018.

Sh. Manoj Kumar, SSS MACP granted w.e.t: 04.03.2019.

Sh. Sukhbir, SSS MACP granted w.e.£. 01.09.2018.

Probation Confirmation

Er. A. A. Bashir, Scientist

Er. Navnath Indore, Scientist
Dr. Bibwe Bhushan, Scientist
Dr. Ajinath Dukare, Scientist
Er. Yogesh Kalnar, Scientist

Dr. Renu Balakrishnan, Scientist
Dr. P. K. Kannaujia, Scientist

Selection

Dr. V. E. Nambi, Scientist, selected for the post of Programme Coordinator, KVK, Gandhigram and
relieved on 17.7.2018.
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Publications

Publications in Peer Reviewed Journals, Book
Chapters, Technical Bulletins, Compendiums,

Newsletters

Institute Publications
Annual Report 2017-18

ICAR-CIPHET E Newsletter (July-August, 2018) (Issue )

ICAR-CIPHET E Newsletter (September-October, 2018)
(Issue 2)

ICAR-CIPHET E Newsletter (November-December, 2018)
(Issue 3)

Prasanskarna Pragati (Hindi) (July-December, 2017)
Quarterly Newsletter (July-September, 2018)
Compendiums

(Summer/Winter School,
Development Programme, Model Training Course)

Entrepreneurship

Anurag, R. K., Kumar, Yogesh and Bashir, A. A. (2018).
Packaging of fresh and processed food products.
26-28 November, 2018, Pages 1-108. (EDP)

Kumar, Yogesh, Anurag, R. K., Bashir, A. A. and Ahmad, T.
(2018). Meat processing and value addition. 20-
22 September, 2018, Pages 1-62. (EDP)

Mann, Sandeep, Balakrishnan, R. and Kalnar, Y. (2018).
Emerging post-harvest engineering and
technological interventions for enhancing farmer’s
income. 4-24 September, 2018, Pages 1-264.
(Summer School)

Mann, Sandeep, Bembem, K. and Dawange, S.P. (2019).
Processing, value addition and entrepreneurship
development in post-harvest sector. 14-21 January,
2019, Pages 1-184. (MTC)

Mridula, D,, Goswami, D, and Saha, D. (2018). Recent
engineering interventions in food and by-product
processing for sustainable growth and profitability.
05-25, October, 2018, Pages 1-264. (Winter
School)

Mridula, D., Vishwakarma, R. K. and Nath, P. (2018).
Advancements in post-harvest management of
legumes for minimizing losses and sustainable
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protein availability. 5-25 July, 2018, Pages 1-368.
(Summer School)

Technical Bulletins

Kumar, S., Kumar, R. and Sharma, P. C. (2018). Debittering

of kinnow juice. Pages I-17.

Peer Reviewed Journals

Ahmad, T, Ismail, A., Ahmad, S. A., Khalil, K. A., Leo, T.
K., Awad, E. A., Adeyemi, K. D. and Sazili, A.Q.
(2018). Autolysis of bovine skin, its endogenous
proteases, protease inhibitors, and their effects on

quality characteristics of extracted gelatin. Food

Chemistry, 265:1-8.

Ahmad, T, Ismail, A., Ahmad, S. A., Khalil, K. A., Leo, T.
K., Awad, E. A. and Sazili, A. Q. (2019).
Physicochemical characteristics and molecular
structures of gelatin extracted from bovine skin:
Effects of actinidin and papain enzymes
pretreatment. /nternational Journal of Food

Properties, 22(1): 138-153.

Panghal, A., Singh, B. K,, Yadav, D. N. and Chhikara, N.
(2018). Effect of finger millet on nutritional,
theological, and pasting profile of whole wheat
flat bread (chapatti). Cereal Chemistry, 96: 84-94,
doi: 10.1002/cche. 10T 11,

Das, A. K. and Muzaddadi A. U. (2019). Assessment of
hygiene status of retail fish market using seasonal
changes in microbial load as a tool. Fishery

Technology, 56: 60-67.

Murai, A. S., Vijayraghavan, K., Singh, P. and Balakrishnan,
R. (2018). Farmers” preference of e-learning
courses: implications for extension professionals.

Journal of Community Mobilization and
Sustainable Development, 13(3): 589-594.

Babu, R., Singh, K., Jindal, S. K, Jawandha, S. K., Narsaiah,
K. and Alam, M.S. (2018) Storage behavior of
modified atmosphere packed tomatoes (Solamum
lycopersicum L.) treated with aqueous I-
methylcycloprpene. Plant Archives, 18(2): 1809-
1813.

Bala, M., Solanki, C., Kumar, A. T. V,, Tushir, S. and Kumar,
R. (2019).Effect of moisture content on some



physical properties of HQPM-5 quality protein
maize. 7he Indian Journal of Agricultural Sciences,
893):87590.

Barnwal, P, Singh, K. K, Sharma, A., Yadav, D.N,, Zachariah,
T.J. and Saxena, S. N. (2019). An experimental
study on cryogenic spice grinding system for black
pepper grinding. International Journal of Seed
Spices, 9(1):27-33.

Bashir, A. A. and Sakharam, LN. (2018). Moisture-dependent
engineering properties of SML 668 variety of
Green Gram. International Journal of Chemical
Studies, 6(3): 1330-1336.

Bhushan, B., Yadav, S. K., Mahawar, M. K., Jalgaonkar, K.,
Bhushan, B., Dukare, A., Meena, V. S., Negi. N,
Kumari, R. and Pal, A. (2019). Nullifying
phosphatidic acid effect and controlling
phospholipase D associated browning in litchi
pericarp through combinatorial application of
hexanal and inositol. Scientific Reports,
doi:10.1038/s41598-019-38094-5.

Choudhary, P. and Jain, V. (2018). Effect of post-harvest
treatments of selenium on physico-chemical quality
in guava (Pstdium guajava L. ) frait. Horticulture
International Journal, 22): 41 44, dot: 10.15406 /
hij.2018.02.00024.

Diwas, P, Goyal, C., Malik, R. and Narsaiah, K. (2018).
Efficacy of alginate: Nanoliposome encapsulated
pediocin against L. rnnocua in milk system
International Journal of Chemical Studies, 6(1):
1371-1376.

Dukare, A., Kumar, S., Jangra, R. K., Bhushan, B, Jalgaonkar,
K., Meena, V.S, Mahawar, M. K. and Bhushan, B.
(2019). Cross pathogenicity of Borryodiplodia
theobromae, an original isolate from guava fruits

on the different cultivars of mango. Inrernational
Journal of Chemical Studies, 712): 450-454.

Ghodki, B. M. and Goswami, T. K. (2019). Modeling of
granular heat transfer in cryogenic grinding system:
Black pepper seeds. Chemical Engineering
Research and Design, 141: 302-316.

Ghodki, B. M., Kumar, K. C. and Goswami, T. K. (2018).
Modeling breakage and motion of black pepper
seeds in cryogenic mill. Advanced Powder

Technology, 29(5),1055-1071.

Ghodki, B. M., Patel, M., Namdeo, R. and Carpenter, G.
(2019). Calibration of discrete element model
parameters: Soybeans. Computational Particle
Mechanics, 6(1),3-10.
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Ghodki, B. M., Singh, S. S., Chakraborty, S., Jana, S., Ghodki,
D. M. and Goswami, T. K. (2019). Influence of
cryogenic treatment on microstructural
characteristics of some Indian spices: X-ray micro-
tomography investigation. Journal of Food
Engzheenhg, 243,39-48.

Jalgaonkar, K., Jha, S. K. and Mahawar, M.K. (2018).
Influence of die size and drying temperature on
quality of pearl millet based pasta. Inrernational
Journal of Chemical Studies, 6(6): 979-984.

Jalgaonkar, K., Jha, S. K. and Mahawar, M. K. (2018).
Influence of incorporating defatted soy flour,
carrot powder, mango peel powder and moringa
leaves powder on quality characteristics of wheat
semolina-pearl millet pasta. Journal of Food
Processing and Preservation, 42(4):e13575.

Jalgaonkar, K., Jha, S. K. and Mahawar, M. K. (2018). Quality
evaluation of pearl millet based pasta as affected
by depigmentation. Current science, 1156): 1191-
1195.

Jalgaonkar, K., JTha, S. K., Mahawar, M. K. and Yadav, D. N.
(2019). Pearl millet based pasta: optimization of
extrusion process through response surface
methodology. Journal of Food Science and
Téchnology; 56(3): 1134-1144.

Jalgaonkar, K., Mahawar, M. K., Vishwakarma, R. K, Shivhare,
U.S. and Namby, V. E. (2018). Optimization of
process condition for preparation of sapota bar
using Refractance window drying method. Dryzng
Technology, doi: 10.1080/

07373937.2018.1482314.

Kale, S.J. and Nath, P. (2018). Kinetics of quality changes in
tomatoes stored in evaporative cooled room in
hot region. International Journal of Current
Microbrology and Applied Science, 76): 1-9.

Kale, S.J., Nath, P, Meena, V. S. and Singh, R. K. (2018).
Innovative polyhouse for production of button
mushrooms (Agaricus bisporus) in hot regions.
Journal of Experimental Biology and Agricultural
Scrence, 6(6):903-911.

Kale, S.]J., Nath, P, Meena, V. S. and Singh, R. K. (2018).
Semi-permanent shadenet house for reducing the
sunburn in pomegranates (Punica granatum).
International Journal of Chemical Studies, 6(5):
2053-2057.

Kumar, V,, Rao, P S, Purohit, S. R. and Kumar, Yogesh
(2019). Effects of high pressure processing (HPP)
and acid pre-treatment on quality attributes of

Publications
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hilsa ( Zenualosa disha) fillets. LW - Food Scrence
and Technology. 111: 647-652, doi:10.101 6/
]ﬂth.ZO 19.05.084.

Jalgaonkar, K., Mahawar, M. K., Jha, S. K. and Yadav, D. N.
(2019). Pearl millet based pasta: optimization of
extrusion process through response surface

methodology, Journal of Food Science and
Technology, doi: 10.1007 /s13197-019-03574-3

Mahawar, M. K., Jalgaonkar, K., Bibwe, B., Kulkarni, T,
Bhushan, B. and Meena, V. S. (20138).
Optimization of mixed Aonla-Guava fruit bar
using Response surface methodology. Nutrition
and Food Science, 48(4): 621-630.

Mahawar, M. K., Jalgaonkar, K., Nambi, V. E., Bibwe, B.
and Thirupathi, V. (2018). Modelling of
theological properties of Mango (cv Neelun)
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