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| PREFACE '

It is our great pleasure to present the Annual Report 2013-14 for the Central Institute of Post-Harvest
Engineering and Technology. The Institute, in keeping its customs and expansion, has moved from strength
to strength. This Annual Report provides a snapshot of the thrust success, changes, development and

improvements in research and extension activities during the reported year.

The highest priority of the institute is to intensify its research efforts to make difference to society,
industry and field itself. The major research achievements includes development of processing machinery
like mechanized system for makhana seed, compact grader for oblong fruit, bael pulper, apple corer and
pedal operated grader for dried apricot. A number of processes like controlled release of pediocin,
oligosaccahrides separation, removal of impurities from groundnut cake, enhanced shelf life of
pomegranate arils and strawberry have been developed. Our scientists are working on thrust research areas
of the institute i.e. value addition to food grains, oilseeds, spices, fruits, vegetables and their storage and
environmental control. The value added products include developed corn based energy bar, probiotic peanut
yoghurt, coarse cereal based nutritious extrudates, vegetable blended pasta, nutritionally rich functional

flour, fortified soft rice and instant corn based kheer mix,

Dissemination of technologies to end users was done through licensing, exhibitions, and training to
farmers and entrepreneurs. Our scientists were actively involved in showcasing the CIPHET technologies
through workshops, sensitization programmes, documentaries of agricultural technologies, TV and radio
programmes, news clippings and extension bulletins. Business Planning and Development (BPD) unit was
inaugurated this year to take further step for effective dissemination of CIPHET technologies to the
entrepreneurs/farmers. Various national and international training programmes were conducted for
entrepreneurs and officials from different states and countries in the area of Post Harvest Technology, which
included sponsored programmes by ATMA and other Government agencies. All India Coordinated
Research Project on PHT has contributed significantly in the diverse areas of post harvest processing and
value addition of various agricultural commodities and livestock produce. The second national assessment
of harvest and post-harvest quantitative losses is underway, sponsored by Ministry of Food Processing
Industries (Gol). Similarly, AICRP on Application of Plastics in Agriculture have also significantly

contributed in the area of surface covered cultivation, pond lining, irrigation system, mulching and soil



solarization, CTPHET has obtained ISO 3001:2008 certification for the scope “Research and Development,
Traming and Extension on Post-Harvest and Technology™, Our commitment is towards contimuously
executing novel and high quality scientific reseanch in the field of post harvest engineering and technology.

We thankfully acknowledge constant encouragement received from Dr. 8. Ayyappan, Hon'bls Secrstary
DARE and DG, ICAR and Shri Arvind R Kaushel, Additionel Secretary, DARE, New Delhi. I also
acknowledge support and cooperation extended by Dr D Rama Rao, DDG (Engg ), Dr. MM. Pandey, and
Dr N 8 Rathore both Ex-DDG (Engg.), Dr. KX Singh, ADG (PE), Dr. N.F.S. Sirohi, Ex-ADG (Engp.) and
Dr Kanchan K Singh ADNG (Farm Engg.), ICAR, New Delhi, Thanks are due to DriS. N, Jha, Head (AS&EC)
for his contribution as Dircctor (Acting) CIPHET during the reported period. The help rendered by Dr. ER.
Bhatnagar, PC (APA), Dr. P.C. Sharma, Head, HCP Divigion, Dr. S.K. Nanda, Principal Scientist & In-
Charge Head, TOT Division and all scientific, administrative and techmical staff of CTPHET Ludhiana and
Abohar in preparation of this Anmual Report is aleo duly acknowledped.
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| EXECUTIVE SUMMARY '

CIPHET reached a new height through its research
and extension activities in the year 2013-14. CIPHET
has been awarded the ISO 9001:2008 certification for
"Research and Development, Training and Extension on
Post-harvest Engineering and Technology”. The year
was carmarked with significant research output through
in-house and externally funded projects and extension
activities. The research work covered development of
machines for spices, makhana, compact fruit grading etc
and various value added health products like functional
flour, extruded products from maize, sorghum and
legumes, millet based gluten free muffins, health mixes
from sprouted and steamed grains and mint based jamun
RTS beverages. Performance of CIPHET developed
cryogenic grinding system was evaluated. A higher
value of volatile oil, total phenols, flavonoid and
antioxidant content was found in coriander and black
pepper powder ground at -50°C as compared to
coriander powder ground at 10°C. Makhana (Gorgon
nut) popping machine was designed and developed with
25-30 kg/h capacity of conditioned nut and more than
90% popping efficiency. An animal lifter of polyestser
web sling was developed. Width and length of wrapping
are0.78 mand 2.5 m.

The potential of Fourier Transform Infrared (FTIR)
spectroscopy together with chemometrics was
investigated as a rapid quality monitoring method for
detection of soymilk adulteration in milk. Pattern
recognition analysis by Soft Independent Modelling of
Class Analogy (SIMCA) showed well-separated clusters
of pure milk, milk adulterated with permissible limit of
urea and those adulterated with above permissible limit
ofurea. Hybrid microcapsules of alginate-guar gum with
nanoliposomes loaded bacteriocin were retrieved from
calcium chloride bath using muslin cloth, This process
was optimized to yield about 60% encapsulation
efficiency and good antimicrobial activity with
controlled release of pediocin.

Suitability of coloured plastic mulch was evaluated
for the repulsion of insect-pests in capsicum field.
Almost similar and maximum yields were found in silver
black (3.8 kg/plant) and green (3.4 kg/plant) plastic
mulched plots; followed by black (3.2 kg/plant) blue (2.9
kg/plant) and red (2.8 kg/plant). Effect of over-tree
sprinklers, foggers and colour shade nets were evaluated
in order to reduce heat stress to pomegranate crop in
semi-arid region of Punjab. Sunburn and fruit cracking
could be reduced by installation of black shade net house
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during May month or when complete fruit set takes
place. This net should necessarily be removed after
harvesting to attain tangible plant growth. On the other
hand, use of overhead sprinkler from May to August or
up to harvesting can be recommended to reduce sunburn
and fruit cracking in pomegranate in semi-arid region of
Abohar. A compact fruit grader was designed, it was
most suited for both round and oblong fruits, it grades the
fruit in four different grades viz. <25 mm, 25-30mm, 30-
35mm and >35mm diameter. For buckwheat dehulling,
maximum dehulling efficiency of 70% was obtained for
the seeds soaked for 30min and steamed for 15min using
abrasive dehuller. The dehulling efficiency of
completely parboiled buck wheat seeds was determined
as 70.6%. The sunflower dehuller (impact type) was
adopted for dehulling of oats and its performance was
evaluated. The dehulling efficiency was found higher
(67.76%) at 8.12% mc than 37.94% at 13.33% mc.

Process protocol for development of probiotic
peanut yoghurt containing Streptococcus faecalis T110
has been standardized. Peanut milk was prepared by
adding one kg of peanut in 6 1 of water. The milk was
found to have 3.93% protein and 1.83% fat. Probiotic
peanut yoghurt containing probiotic strain S. faecalis
T110 was developed, which has pH 4.5 and titratable
acidity 0.14% (% lactic acid). Complementary food mix
was developed from extrusion processing of maize,
sorghum and legumes. The developed mix contains
more than 25% protein content and possesses good
sensory acceptability, which can be used as a protein
supplement for children above 3 years of age. Barnyard
millet based gluten free muffing were prepared. Protein
rich (18-22% protein) extruded snack utilizing cereals
{maize, sorghum, pearl millet), legume (defatted soy
flour and soy protein) and sesame seeds were prepared.
Four types of multigrain based nutritious health mixes
i.e. health mixes from sprouted grain, sprouted and
steamed grains, extrudates from un-sprouted grains and
extrudates from sprouted grains were developed with
vegetable powder and other important food materials.
Quick cooking multi-grain dalia was prepared utilizing
sprouted wheat and mixture of three other grains (barley,
sorghum and pearl millet) in the ratio of 25:75. Low
glycemic functional pasta was developed using 30%
wheat, 23% sorghum, 13% barley along with legumes,
which provided 17% protein with 74.45% protein
digestibility, 5.9% crude fibre, 6.7mg iron and 111.8mg
calcium per 100g sample.


http:are0.78mand2.5m

For extraction of jamun pulp, hot extraction method
resulted in high recovery of pulp (68%) as compared to
cold extraction method (63%). The quality parameters in
hot and cold extracted jamun pulp were found to be 12.0
and 12.8°B TSS, 1.18 and 1.33% acidity, 3.35 and 2.27
pH, 0.718 and 0.881 OD at 632 nm (Phenols),
respectively. Total antioxidant capacity of hot extracted
pulp was higher (0.213 OD at 517 nm) as compared to
cold extracted pulp (0.211 OD at 517 nm). Mint based
jamun RTS beverages were prepared. There was
progressive decrease in sensory quality of the product
but the beverage was still highly acceptable up to four
months of ambient storage. In delaying the softening and
ripening of ber fruit, 1-MCP and chitosan coating were
quite effective. Maximum extension in shelf life of ber
fruit was noticed when the fruits were treated with the
combination of both. However, 1-MCP alone doubled
the shelf life of ber. The storage life of chitosan treated
fruits increased by 5 days and it was further enhanced to
8 days when the fruits were treated with the combination
of both. Ripeness of pear fruit was assessed for
mechanical slicing and subsequent storage of slices with
least browning. Firmness of 59 N (average firmness)
was found more appropriate for slicing of pear. Pear at
this firmness sliced well and had acceptable colour,
flavour and sweetness. Heat stability of polyphenol
oxidase (PPO) enzyme of pear was investigated using
steam, hot water and microwave blanching with respect
to total inactivation of PPO activity for subsequent
drying. Enzyme activity decreased with increase in the
blanching time. Among different methods, microwave
blanching was found most effective in inhibiting the
PPO activity. Microwave blanching was more effective
in retaining the maximum nutrients except vitamin C.
Different anti-browning agents for inhibition of
enzymatic browning in fresh cut pear were evaluated.
Treatment with ascorbic acid and cystein significantly
reduced enzymatic browning but the slices treated with
0.50% cystein prevented cut surface browning for a
much longer period as compared to 1.0% ascorbic acid
treatment, which showed high enzyme activity within
two days of storage. The AICRP on PHT developed
machinery like medium capacity millet dehuller, apple
corer machine, apple seed extractor, banana peeler,
vanilla cleoresin plant, manually operated sapota
cleaner, portable evaporative cool chamber for retail
storage of vegetables, development of hook (kundi) for
minimizing the pilferage losses during handling/ lifting
ofbags etc.

The project has developed extruded snacks using
underutilized crops of J&K, process technologies and
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pilot plants from pumpkin, etc. The research under
AICRP on APA included the evaluation of poly house
cultivation of flower & vegetables, impact assessment of
portable FRP carp hatchery technology in India, design
and evaluation of plastic gadget for hygienic fish
marketing. Poly-house structure was developed using
earth air heat exchanger. Mushroom cultivation under
poly-house conditions in semi-arid region was found
quite feasible with certain seasonal modifications.

BPD unit under NAIP project was launched for
incubation facility. Impact of Entrepreneurship
Development Programmes (EDPs) conducted by
CIPHET was assessed. The results revealed that 27.55
percent of licensee and EDP participants have either
already adopted CIPHET technology or are in the
process of adoption. The economic benefits accrued to
an entrepreneur from soya processing and green chilli
powder were estimated to the tune of 5.8 and 1.5 lakh
rupees per annum, respectively.

Dissemination of technologies was done through
licensing of technologies, publication, presentation and
trainings of officers, entrepreneurs and farmers. Around
102 news clippings, 13 radio programmes were
published/ broadcasted for effective dissemination of
agricultural information. Two video films on CPRI
potato varieties and saffron culfivation in Kashmir were
prepared and uploaded on ‘vou tube’ for wider outreach
in public domain. Brochures of 12 technologies
developed by CIPHET as well as developed under
externally funded projects were prepared. Various
training programmes sponsored by ATMA, MACP and
other government agencies were conducted for officers
and farmers from different states of the country in the
areas of post-harvest management. Trainings under
Tribal Sub-plan (TSP) programme were initiated and
training on “Post-Harvest Management of Fish” was
organized by CIPHET, Ludhiana in collaboration with
College of Fisheries, Raha, Nagaon, Assam (Assam
Agricultural University, Assam). One EDP was
conducted on processing and utilization of aonla into
novel value added products during December 2013.
Entrepreneurs from Punjab and Gujarat participated in
this training programme. Various exhibitions held across
the country were also attended by the institute. An ICAR
pavilion was organized under the leadership of CIPHET
for exhibiting the technologies from different ICAR
institutes in the region (viz. CIPHET, Ludhiana; CSSRI,
Karnal; CIRB, Hisar and IISR, Lucknow) in the
Progressive Punjab Expo held at Chandigarh during 16-
19 February 2014.
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| CIPHET - AN OVERVIEW '

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

Mandate

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

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

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

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

® To develop and strengthen linkages with the

growers/farmers, private and public sector food
processing enterprises in the mandated areas.
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Research Divisions
Ludhiana Campus
1. Agricultural Structures and Environment

Control
2. Food Grains and Qilseeds Processing
3. Transfer of Technology
Abohar Campus
4. Horticultural Crops Processing
Infrastructure
‘Workshop

The workshops at CIPHET, Ludhiana and Abhor
manages 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/ equipments to deliver its services
such as lathe machines, drilling machine, gas
welding set, arc welding set and sheet bending
machine etc. Besides these, there are various
measuring instruments also, which are useful in day
to day research work.
Library

The library of CIPHET has good collection of
books and journals in the area of post-harvest
engineering, food processing, food engineering,
food microbiology and biotechnology, that attracts
many researchers / visitors from all over the nation to
review the literature in post-harvest technology. It
has a huge collection of books and various referred
journals. The current stock of books in the library is
4868; Annual Reports and Research highlights etc.
970, 12 Indian and foreign journal were subscribed
during the year. The current stock of bound volumes
collection is 967. Library also arranged research
papers/articles as per request of the readers on a
specific subject through CERA. Current content
service of journals and list of new arrivals is also
being circulated among the CIPHET staff.
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| ORGANIZATIONAL STRUCTURE '

[Institute Management | DIRECTOR Research Advisory ]

Committee ) Committee
Institute Research
Institute Joint Council
Staff Council
AICRP on AICRP on APA
- PHT (38 centres) (11 centres)
Grievance
[ Committee l
(Lt Campus)  (Avotar Compus ) (Sl o

b

4
[Research DivisicnsJ [Resem:DiViSionJ
(Crer )
( asec  }+{ Foaor ) (akmu H—{ emECar )

[ TOT J (Central Workshop]— —[Estate & Farm Managementj
STAFF POSITION
Category Sanctioned Filled Total Filled
strength Ludhiana Abohar
Scientific 76* 28 08 36
Administrative 21# 18 03 21
Technical 29 19 07 26
Supporting 04 03 01 04
Total 130 68 19 87

* Excluding Director # Including SAQ & F&AO

07



ANNUAL REPORT 2013-14

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 CIPHET, modest
agro-processing centre has been established for
processing of wheat, pulses, oilseeds and spices. The
processed products are being regularly sold to
customers in and around CIPHET. During the
reported period, the total purchase of raw materials
was Rs. 1,69,748.66. The gross profit amounts Rs.
34165.59 against the sale of processed products
like dial, wheat flour, besan, powdered spices,
green chilli puree and powder etc. Besides, the
APC facility is also used to impart training to
potential small ural entrepreneurs.

Guest House

CIPHET, Ludhiana and CIPHET Abohar have
guesthouse facilities to provide accommodation to
ICAR/SAU/Government employees and farmers.
CIPHET Ludhiana has one guest house consists of 2
VIPs suites with internet facilities, 7 double bed AC
and non-AC rooms, and one training hostel having
24 beds. One international guest house is upcoming
at Ludhiana campus. Guest house of Abohar campus
has 4 AC rooms and dormitory to accommodate 10
visitors. New guest house with 4 dormitories is under
construction. Guest house consists of common
kitchen and dining facilities, visitors' room and TV
room. Facilities are extended to visitors subjected to
availability. Booking of guest house can be made by
writing an e-mail, fax or letter well in advance.

Units
Prioritization, Monitoring and Evaluation
(PME) Cell

Prioritization, Monitoring and Evaluation
concept is the management tool in R&D system to
enhance scientific productivity and is the
requirement of most of the funding agencies. It helps
in setting a unified priority and monitoring of
externally funded and inhouse projects. PME cell at
CIPHET conducts Institute Research Council
meeting and maintains all research project files. The
monthly and quarterly reports of individual scientist
are collected and compiled into progress reports,
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Results Framework Document, quarterly and half
yearly performance review reports. PME cell also
acts as link between various regional committee
meetings, directors conferences etc. and the institute
scientists. The exchange of information takes place
through PME cell. The database of parliament
questions and their answers, action taken reports,
and issues related to scientific activities of the
institute are dealt by PME cell. In addition to this, the
rescarch information related to ongoing and
completed research projects is uploaded through
Project Information and Management System
(PIMS) software to avoid duplication in research.
Institute Technology Management Unit (ITMU)

ITMU plays a crucial role in management of
technologies. It provides:
1. Advisory and Consultancy: For general
information regarding CIPHET developed
technologies, anyone can enroll as member of the
institute by paying fees @ Rs 1000/- only per year. In
return, institute provides all the general information
to their members.
2. Training and Licensing: For practical training
on a particular technology and hands on experience
for 3-5 days, fees are charged. In this case, training
certificate and license of technology is issued to the
contracting party after successful completion of
training.
3. MoU: Institute signs MoU with firms and NGO's
interested in training (paid), general information,
guidance, establishment of food processing
industries and various activities related to post-
harvest technologies, value addition etc.
AKMU

The Institute has an Agricultural Knowledge
Management Unit (AKMU) for the scientists and
staff for data analysis and electronic communication.
The unit has latest eighteen desktop computers
including three servers. More than 100 desktop
computers of the institute are well connected through
Local Area Network (LAN) and Wi-Fi connectivity
is available through 100 Mbps line provided by
National Knowledge Network (NKN). All the
computers are protected by the server based
Symantec Anti Virus. Internet is provided to


http:34165.59

different nodes through proxy server Nebero. The
Nebero facility provides the information of internet
bandwidth; user details, firewall security and
stability on the network. Besides, AKMU houses a
number of analysis and design 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.ciphet.in is also being maintained by
AKMU. At present following services are provided
by AKMU,
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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.

STATEMENT OF BUDGET ESTIMATES AND EXPENDITURE (2013-2014)

NON - PLAN (Rs. in lakhs)
S.No.  AccountHead Revised Estimate Progressive Expenditure
2013-2014 2013-2014
1. Establishment Charges 588.00 581.70
2 Travelling Allowances 3.50 3.50
3. Recurring Contingencies (incl. equipment) 164.65 155.95
4. Works
Major Works
Office Building
Residential Building
Minor Works
5. HRD
Total 756.15 741.15
PLAN
(Rs. in lakhs)
S.No. Account Head Revised Estimate Progressive Expenditure
2013-2014 2013-2014
1. Establishment Charges 0.00 0.00
2 Travelling Allowances 13.95 13.95
3. Recurring Contingencies (incl. equipment) 274.98 248.24
4, Works
Major Works 31.51 31.50
Office Building
Residential Building
Minor Works
5 HRD 3.56 555
Total 324.00 297.24
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RESEARCH ACHIEVEMENTS
AGRICULTURAL STRUCTURES AND ENVIRONMENT CONTROL DIVISION

Development of speciroscopic methods for
detection and quantification of adalterants and

contaminants in fruit julees and milk
8. Tha, Prantta Jsirwal and K. Mondal

The potential of Fourier Transform Infrared
(FTIR) spectroscopy together with chemometrics
was investigated as a rapid quality monitoring
method for detection of soyamilk in milk. Spectral
signatures of low value milk (soyamilk) mixed in
varying combinations (10-40%) with mixed omilk
{cow and buffalo in 1:1) were acquired. Spectra
revealed clear differences in the absorbance valuss
of SM end PM supplemented with different levels of
SM in wave mamber range of 1680-1058 cm’ with a
sharp peak at 1639-1613 cm” (Fig. 1).

Fig. 1. Reference spectral signature of soyamillke
(8M) and sdultersted milk (10% soyumilk)
in thewave number range of 4000-700 cm”

This region corresponds to absorption frequency
of several soy-profeins. Principal component
analysis (PCA) showed clear clustering of samples
based on level of sdulierstion, st 5% rignificance
level (Fig. 2).

The models developed using SIMCA approach,
without sny dets treatment, could coxrectly (93%)
classify the test samples into their respective class
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Fig. 2, Principal component score (PCA) plot for pure
milk, adulterated milk (2-40%) and soya milk
except for 6% SM in the spectral rmge 1639-1635
¢m", Partial least square (PLS) and multiple lincar
regreszion (MLR) were carried ot with and without
data treatments. The soyemilk adulteration could be
best predicted in the wave number range of 1472-
1241 em™ using multiple linear regression (MLR)
with cocfficient of determinstion (R") of 0.99 and
0.92 for calibretion and wvalidation, respectively
(Table 1). The results indicated that the FTIR
spectroscopy has excellent potential for using dairy
industry as 8 rapid method of defection and
quantification of non-dairy ingredient in milk.

The potential of Aticnuated Total Reflectimes
(ATR)-FTIR was also evaluated as a rapid method
for detection and quantification of added urea milk.
Spectra (4000500 em™) of milk sdulterated with
known concentration of urea (viz. 100 ppm, 500
ppm, 700 ppm, 900 ppm, 1300 ppm and 2000 ppm)
were analyzsd. The adulterated and non- adulterated
milk showed clear differences in absorption values
(Fig.3)
clustering of samples besed on level of adulteration,
at 5% significance level (Fig. 4).
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Table 1. Effect of different spectral windows on speciral dais modeling for the best range of wavelength

selecied for the MR ai 20°C

Wirve ommnber
ranpe, cm’ R

Validetion
RMS Bias

1639-1635 0. 78
(SKTD)

1639-1413 0.92
(Bestn sheet)

1680-1631
{Amide-T)
1564-1533
CAmide-TT}
1472-1239
(AmideTI)
1082-1058

Winve number cm®

Fig. 3. Reference spectal signatuwre of milk and
adoterated milk (rea: 700 pprn and 2000 prsm)
in the wave nomber range of 4000-700cm”

Pattern recognition malysis by Soft Independent
Modeling of Class Analogy (SIMCA) showed well-
separated clusters of pure milk, milk adulterated with
pemuissible limit of urea and those adultersted with
gbove pereriggible it of ures,

Spectral data of different concentration of . eoli
in mmgo juice were crealed uasing FTIR in the
wavelength range of 400-4000 ¢m™ and UV-vis-NIR

BB - Tlhrea { Above

perrmille lirmit]

Pragscapal U canijoanent -

|
Rk + Liren ipamenbbe fuant

Pronerpad Componsnt- 1098

Fig. 4, Principal component geore plot for pure milk,
adulterated milk (shove and below permissible
Fimit)

spectropcopy i the wavelength range of 200-1100
nm' Spectral data of different conceniration of
“flatoxin Bl, M1 mixed in milk (cow and buffalo in
1:1) and E. coli in apple juice were cxcatcd nsing
FTIR in the wavelength range of 400-4000 cm™,
Spectral library of diffwent concentrations of
sflatoxin Bl in water and lactose in milk in the
wavelength range of 190-1100 nin were created,
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Optimization of parameters for uiilization of
puddy siraw, kinnow pulp and pea pods for
production of cellolases, ethanol and feed
supplementy
HLS, Oerel

Solid state fermentation nsing pea pod waste
(PPW) with A niger HN-1 and Mandsl Weber
mesiom showed filier paper celhilase (FP) end -
ghucosidase { BGL) activity of 30 FPU/g-ds and 270
TU/g-ds, respectively. Validation with the responss
surface optimized paremeters (meishme comtent
63%, pH 6.0, temperatyre 33 °C, time 84 h) in a golid-
states tray fermemtation resulted in FP, BGL,
endoplucanase (EQ), cellobiohydrolase (CBH),
xylanage, o-L-arabinofyrenogidase, fxylosidase
and xylan esterase activity of 41.0742.11 FPU/g-ds,
345.69+17.1 IU/g-ds, 480.3+21.5 IU/g-ds, 28.1=1.5
IUfg-ds, 2800,5+88.4 TU/g-ds, 88.1+93 TU/g-ds,
2808114 TU/g-ds, and 3321.7+14.8 IU/g-ds,
respectively. Statistical optimization not only led to
gn increase in the enzyme production but also
improved enzyme productivity. A high degree of
vihues dicated the significence of the model,
Enzyme wag optimally active at temperathre and pH
of 55 °C and 5.0, respectively. Crude enzyme also
demonstrated thermostability by refaining >95%

activity for about 6 h. Zymogram analysis (Fig. 5)

M 1 2 3

Fig.5. Zymogram analysis of multiple cellulolytic
enzymes prodoeced by A aiger HN-1. Lane M,
molecular weipht markers; Lane 1,
Endoglocanase; Lans 2, Cellobichydrolase;
Lane 3, fi= glucoridase ieo forms

revealed that A, miger HN-1 produced cellulase with
multiple forms of EG, CBH and BGL with molecular
size ranging from 26 to 150kDa.

Incorporation of the nickel-cobaltite
nanoparticles (NiCo, 00, NPs) in the growth medium
with newly isolated thermotolerant Aspergilfux
Sfimlpatus NS (Class: Eurotiomycetes) led to a
sipnificant increase in the cozyme activity.
Maximgm prodoction of endoglucanase (211
IU/gds), p-glucosidase (301 IU/gds) and xylanaze
{803 IU/gda) wes schicved after 72 h without NPs
{control), while in the presence of 1 mM
concentration of NPs, endoglucanse, P-ghicosidase
#nd xylanaae activity increased by about 49, 53 and
19.8 %, respectively after 48 h of incubation, againgt
control, indicating a substantial increass in cellulase
productivity with the addition of NiCo,0O, NPs in the
growth medium (Fig. 6). Crude enzyme was
thermally stable for 7 h at 80 "C in the presence of
NP3, ag against 4 h at the game temperatore for
control samples. Significant increase in the activity
#nd tmproved thermal stability of cellulascs in the
preacnee of the NiCo,C, NP3 holds potential for nae
ufmcu,mmmmngmzymepmdwtonaswﬂu

Fig. & FE-SEM mi::mgmph of {a) NiCa,0, NPs and
{(TEM micrograph of NiCo,0, NP [inset
shows selected area electron diffrection pattern]

Micro-encapsnlation methods for bacteriocing
for their control relense

K. Nareadah, 3N, Jha sod DL Binionm b

Process optimization for encapsulation of
bazteriocin

of barteriocing is shown in Fig, 7, Alginate (2% wiv)
and gnar pum (0.22 w/v) vwere mixed as dry powders.



http:again.st
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This mixture was dissolved in distilled water and
solution was autoclaved. Phosphatidylcholine
(0.15% w/v) was added to bacteriocin sohstion and
sonicated at 50% amplitude for 10 minuates to prepare
nanolipoyomes, Pedioein loaded nenoliposomen
sohttion was filtered through 022y filter. Filtered
sohution was added to alginate puar gum sohotion and
atirred to get homopeneous solotion. Mixed solution
was atomized through autoclavable
microsncapsulator imo calcium chloride (0.2 M)
bath to generate microcapsales. Microcapsules were
hardened for one hour, Hybrid microcapsules of
alginate-guar gum with nanoliposomes loaded
bacteriocin were retricved from caleivm chloride
bath waing muslin ¢loth, This proceas waa optinvized
to yield about 60% encapsulation efficiency and
pood antimicrobial activity with controlled relesse
of pediocin,

| i |

Oy mir

Fig. 7. Process flow chart for emcapsulation
of bacteriocin

Shelf life enhancement of minimally processed
papaya coated with bacteriocin incorporated
alginate

Pupayn picces were coated with bacteriocin (0,
20%) incorporated alginate (1, 1.5 and 2%). Coated
papaya pieces and control (without coating) were
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snalyzed for following quality parmmmeters viz,
eolout, texiure, weight losa, head apace gas analysis,
acidity, total schuble solids, and microbial quality for
21 days at an interval of 3 days.

Alginate coating .mpnpajlrnpcimgiveth;ana
gloszy appearance (Fig. 8). Thickness ofthe alginate
coating follows linewr relastionship (y=138.5 x,
R*=0.925) with increase in concentration of alginate.

After 2] days of mcubation, coated and vmcoated

Fig.8. Images of papsya (e) Fresh papays picces (b)
A]gmaha?mdmplm{ﬁjnumm
orodd section view of papays coated with
alginate (2%)

samples showed decrease of O, level and acidity
percentage which wua 1.8 and 2.7 times more in
umcoated semple a8 compared to the coated sample.
On the other side, level of CO, increased which was
1.7 times high in oncouted sanple an compared to the
coated sample. In nncoated sample because of high
respiration rate the TSS valus, firmmess and weight
loas were increased. On the other heand, algmate
coating (with or withonot bacteriocin} acted as a
barrier to water vapour transmmission and gas
exchange which resulted i decrease in TS8 value,
finnness amd weight loss in coated sample which
were cbserved 3.8, 8.7, 7.4 times lesser than the
uncoated sample. Decresse in 'b' value and increase
in "y value was more pronounced in case of control
and become less prominent with alginate coating.
Decyease in 'b' value and concomitant increase in 's’
valoe is due to the turning of yellow colour to reddish
colourindicating ripening of papaya.

Microbial sefety ias the most important aspect of
Tood quality owing to its direct effect on the health of
the consumer. The limit of acceptance of fruit based
moducts during storage, sccordimg to Institute of
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Food Science andTechnulumr (IFST) is 10° CFU/g.
Bacteriocin incorporated in alginate coating
sigmificantly (p < 0.01) alleviated total plate count of
minimally processed papaya (Fig. 9). In case of
sample coated with 2% alginate (bactsriocin
incorporated) CFLUT was only at 10° CFU/g, even till
the end of storage period as compared to 10° CFU/g
in case of control. The initial value of total plate
count for all the samples was 1.6x10° CFU/g and
after storage period of 21 days it was increased to
7.5x10°, 18x10°, 5.5x10%, 3.4x10' CFU/g for
conteol, 1%, 1.5%, 2% alginade coated sample,
respectively. On the other hand, total plate count for
1%, 1.5%, 2% bacteriocin incoxporsted alginate
codded sanple wad incressed from i initiel value i.e.
1.6x10° CFU/g to 1.1x1¢°, 3.8x10°, 5.5x10°,
respectively. The prowth rate was lower im
bacterioein incorporated alginate coated sample by
the order of 2 log cycles compared to only alginate
coated samples.

fEEVIEES

Fig.9. Effect of concentrations of alginate coating on
total plate comnt (Control-without alginate
coaling, 1.0%, 1.5%, 2.0%- alginate coating
without bacteriocin, 1%, 1.5%, 2.0%- alginate
coating with bacteriocin)

Table 2. Body measnrement of Karan Fries

Development of animal handling and automated
cooling sywtema for dalry farms

K. Nurssish, Bandesp Manm, Yogesh Kumar, Lesmn
Enmarl Mukesh Bhakat snd T.E. Mahamty

Deveopment of animal Hiter for cow/buffalo

From ergonomic point of view the dimensions of
animal lifter has to match the shape of the animal.
Dimeneions of adult cettle were meamnmed for
degigning the animal lifter (Teble 2), Dimensions of
(Table).

Animal lifter of polyestser web sling was
developed from M/s Ferreterro India Pvt. Lid. m
congyltation with CIPHET, Ludhians with following
specifications (Fig. 10).

+ Width and length of wrapping arc 0.78 m and
25m,

€ The zide sling leps are 3.2 m with adjustable self~
locking buckle. The sling is made in such 2 way
that sling lega will be almost vertical so thet the
gtress inwebbing straps is minimam.
Modified sling to have longer shing legs. This
provides stability to the animal while lifting.

Fig. 10. Drawing of animal lifter

No. of
Obaar-
vatloms

HG
{cm)

AG
{cm)

BL
(cm)

CR
{cm)

DPN
(cm)

DHK DPH
(cm)  (cm)

H¥ HH
(cm)  (cm)

176.32 201.82
= 0.59

219

+£1.19 =110

143.83 203.64

19.42
=142 =013

40.58
=028

45.24
=033

128.60 12B97

0.5 057

HG = Heart girth; A0 = Abdominal girfh; BL = Body length; CR = Crown remp kength; DFN = Distance betereen pins;
DHEK = Dirtattcs hedwaat hoolos; DPH = Divtaies batwesst pin sl book: W = Hedght ot withens; TTH = Height 21 hook
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Txble 3. Body meamrements of Murrah
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Effects No. of HG AG BL

Obser- (cm) (em)  (cm)
vartlions

TR DFN
(m) (@m) {em) (om} (@) (cm)

DHE DFH HW HH

Overnll 300 20630 236456 15013

Maan +0.66 2065 049

19981 2813
=084 2016 4019 020 029 +028

5385 4668 13519 13247

HG = Bent ginh: AG = Abdominal girth: BL = Boady kngth: CR. = Crown mnap kength: DFIV = Distancy: betwrccss ping; DHE = Distance
botweem hopks; DPH = Distance between pin and hook; HW = Heaight at withera; HH = Height at hock

Enhsncement of shelf-Hfe and microbisl safety of

meat and meat products applying high pressure,
vacunom packaging and natoral extract

Baresh Devatial ond Ralhnol KK Ancorag

Bacilius amyloliquefaciens spores are
currently deseribed s the most high-pressnre-
resistant bacterial spores relevant to food
preservation. The effects of two pressure
treatments (200 MPa/20 min end 400 MPa/10 min
at 27 *C) combmed with 0.1% pomsgranate peel
extract (PPE) on dormant spores of Baciffus
amyloliquefaciens were studied An inactivation of
only 0.6 and 0.90 logs of spores suspended in D'W
and PI'H, respectively was observed for 200 MPa
treatment. Further increaging the high pregsure to
4{{) MPa for 10 min inactivated 2.6 and 2.92-log of
spores suepended in DW and PPE. In conirast to

9
Fig. 11. Phase comtrast microscopie view of Bacilfur
amyloliquefaciens spores
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Fig 12, Survivale of Bacillus amyloliqguefaciens spores

after high pressare treatment
inactivation results, permination of aporcs was
significantty higher in spores treated with 200
MPa than 400 MPa. Gormimation level of 2.76 and
2.64- log was observed in spores suspended in DW
and PPE and subjected to 200 MPa, respectively.
Treatment of spores with 400 MPa inducted a
germination level of 1.73 and (.78 log of spores
suspended in DW and PPE, respectively. Scanning
elactron microscopic studies indicated the average
measured size of spores was about 2.2 by 1.2 p.
The control spores were in the imact oval shape
with smocther surfaces, a3 compared to the treated
spores. Both autoclaving and high-pressure
treatments capsed sipnificant morphological
damage, a8 the spores look like being squeezed.
These results indicated that germinating sffect of
high pressure sodd PPE eould be further explored
for developing a natural method of foed
preservation,
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Inactivation of microbisl pathogens and
decontamination of shelled epgn using Ozone/(),
(Divisional Activity)
Soresh Devntial

Ozone i 2 natural antimicrobial agent which is
effective againgt major pathogenic and food borne
microbes. Ozone i very strong oxidizing agents and
kills the bacteris by oxidation of cell membranss.
The use of ozone in the processing of foods has been
approved by the 1S, Food and Drug Administration.
Experiments were conducted to know the
sntimicrobisl efficiency of ozone against food bome
bacterial pathogens like Bacillus census and
Salmonelia typhimurium. A domestic ozone
gencrator capable of producing ozone concentration
of 0.1 ppm (200mg/hr) was used in thege studies for
i  Linactivati

Pure cultures of Baciflus cereus and
Salmonella typhimiorium wers grown overmight in
mutrient broth incubated st 30°C and 37°C,

respectively. Bacterial culture was centrifuged at
5000 rpm to obiain the pure bacterial pellet. This
pellet was diloted appropriately to obtain a stock
cmlture of ~ 10°-10° cellg/ml, Bacterial inactivation

studies wore conducted on bacterial culture
suspended in distilled water and phosphate buffer
saline. An ozone treatment time of 16min was used
to aseesa the efficiency of ozone in killing the
abhove bacterial pathogens. Average values of sight

Fig. 13. Innctivation of Bacillur ceress end Salmonella
iypiimurion using agueous ozome (0.1 ppm)
(=8, Detoction Kmit: 1-fog ofum1)

independent inactivation studies are presented in
Fig. 13. These results showed that 16-min ozone
treatment could able to inactivate 4.8-log of
Bacilivs cereus and 7.67-log of Salmonella
typhinmsarium muspended in distilled weter. When
bacterin were suspended on PBS, inactivation
lsvel was 4.5 log for Bacillus cereus and 7.85-1og
for Seimonella typhimsrium, Further these results
showed that Salmonella typhimurium i3 more

susceptible t0 ozone treatment as compared to
Bacillus cereus.

In another experitment, inactivation kinetiea of
Bacillus cerens vegetative bacteria subjected to
ozone treatment was also studied. A stock cultore
of ovemight grown Bacillus cerews (=~ 10-
10%fa/ml) was suspended in sterils DW and
subjected to 16 min ozone treatment using a
domedtic ozone penerator (200mp'h capacity).
Survival connt was carried out at an interval of 0,
05, 1,2, 4, 8 and 16 min. Kinetic parameters of
inactivation of Bucilltes cereus vegetative bacieria
subjected to ozone treatment was studied wsing

Sorvivors Dag TN

1 i d v

Fig.14.Survival curve of Bacilfus cerews subjected to
ozone treatment for different time inferval.
{(Model: Biphsgic +shoulder)

Gina-Fit tool. Different mathemetical/statistical
models namely: Log-linear, Log-linear Tail,
Weiball, Double weibull and Biphasic +Shoulder
were evaluated for best fit R’ valmes for
respective models were 0.67, 0.91, 0.90, 0.95 and
0.99. Hence the best fitting models were “Biphagic
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+shoulder" followed by Double Weibull. An
important kinctic parameter 4D (time required to
inactivate 4 log of viable cell) was also calculated,
Calculated values of 4-D was 9.1540.6 min and
9.3140.6]1 min in Biphagic and Weibull double
model respectively.
Development of condinwons primary processing and
shrink paclonging Ewe for caulifiower sand eabbage
R, K, Vighwakarma, L.cens Kumard and Romesh Kymar
Cauliflower sold in the market usnally contains
part of stem as well as petiole portion of leaves,
which covers the flower. The petiole and stem part
is not utilized for human congumpition. Therefore,
a study was canducted to assess the physiological
loss in weight {PLW) during storage of cauliflower
with and without petiole portion. The fresh
cauliflower was harvested from CIPHET,
Ludhisna farm. Blade portion of the leaves of
cauliflower was removed and stored at normal
room temperature (8-16°C and 35-90% RH).
Another sample was prepared in which the stem
and complete leaves were removed and stored
under same condition. Sample size for each
expetitent wad 10 canliflowers. The PLW wad
recorded ot 2 days interval The canliflower
harvested from field comtaims 62.6£5.9%4 by-
pmdmt, which inchudes stem and leaves and

remaining part is utilized for human consumption.

The effect of storape period on PLW of
cauliflower samples iz shown in Fig. 15. Tt may be
observed from Fig 15 that the PLW of both

S0
45
a0
kL]
0
B 28
15
j L]

Srmage l“i'-’.{d"!‘:

Fig. 15, Effect of sicrage period on FLW of cauliflower
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couliflower ssmples mcressed with incresse In
atorage period. The PLW was more than 10% for
both samples within 4 days of storage. It indicated
the need of & barricr to reduce the logs. The PLW of
aatiples of cauliflower hayving the stem and petiole
part was 26.343.7% after § days of storage. Whereas,
the FLW of samples of canliflower without stem and
petiole part way 27.3-54.3% after 8 days of storage.
The PLW of cauliflower having no stem was slightly
higher than that of canliflower having stem, however
the difference wes not significent (p<0.05). Agein
the PLW of stem part, which was removed from the
cauliflower, was 42.744.1% after 6 days of storage
pexiod. The petiole part of leaves attached with the
cagpliflower acta a3 barrier against loss of moisture,
When the petiole is removed, flower surface is
cxposcd resuliing i higher moistare logs. Though the
cover provided by the petiols helps in decreasing the
FLW, it alone is not safficient to check the high PTLW.
Development of hybrid cold storape structure for
onlon and tomaip

R K. Vishwaksrms and T-eens Kumaerl

The use of desiccant cooling and evaperative
coolmg alone or in conjunction with refrigeration air
cotditioning may prove ag less energy indengive
method Reduoction in sensible heat load by the
evaporative cooling and latent heat load by removal
of water vapour (desiceation) muy reduoce the energy
cozts than cooling the same air with a refrigeration
system alons. During winter, autumn and spring
mornings, the evaporative cooling ad desfecant
alone will be able to meet the conling load without
enecgizing the refrigeration compressor. Therefore, 8
merdel of desiccant wheel waae preparcd and tesied for
its efficacy.

Wheat straw was taken as base material for
preparstion of desiccant muterial, The wheat siraw
balls of about 30-40 mm diamster were prepared
using a binder, These balls were used as demccant
material, Twro models of open ended desiccant wheel
were prepared (Fig. 16). Length of desiccamt whesls
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whs kept as 200 mm snd 100 mm. Separators contam
slotted opening for wniform air distribution. The
desiccant material was filled in the hollow space.
The desiccant material was filled into the
desiccant wheel and both ends were covered using
wire megh, This wheel was fitted on the front side
of an evaporative cooler (Fig. 17).

Fig. 16. Model of desiccant wheel

Operation of the desiccant wheel having 200 mm
length showed a drop in relative honnidity of dry air,
however the pressure drop was very high and air flow
was almost restrictsd. Then the desiccant wheel
having 100 nm length was ¢valuated, The process air
generated by the cooler has temperatare of 20°C and
90% RH. The dry air coming out of the desiccant
wheel had tempersture of 20.5°C and 78% RH
initially. After 15 min of operation, the relative

humidity of dry sir staried incressing and resched to
84% after 30 min of operation. The RH of air reached
89% after 75 min of operation. It indicated that the
degiccant materinl had the capacity to sbsorb the
waier yapour from air of 90% RH up to 15 min only
and thereafter the water vapour absorption capacity
reduces. Thus the desiccant material should go for
regeneration after 15 main, Further studics sre in
progress. The contributions of Dr. §. N. Jha and Er.
Manpreet Kaur Grewal for this idea and formmulation
of this project and initial work on the aspects are
acknowledged

Makhans popping asd decortication machine

5N.Jhaand LE Vikwalkerma

Along felt demand of the makhana (Gorgon mut)
popping machine was met at CIPHET, Ludhiana
with the design and development of makhana
popping wnd decorticating maching with 25-30 kg/h
capacity of conditioned nut and more than 90%
popping efficiency (Fig. 18).

The machine can be divided into two parts
namely roasting unit and decortication/popping unit.
The roasting umit is essentislly a thermic heating
systemm of specified length with a conveying
mechanism to comvey the roasted muts towards
outlet. Thermic heaters are used to heat the makhana
seeds for specified time af 200-300 °C. Temperature
end duration of roasting are controlled electronically
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gnd feed mie is conirolled mechanically. This unit is
used for initial roasting for conditioning as well as
final roasting to produce popped makhana,

The decortications/popping unit congists of a

caging amd impeller assembly with hard impact
surface. When the hot roasted muts strike to the
impact sorface, the shell breaky and due to sudden
preagure drop, popping ofthe kernel takes place. This
unit can alao be used for decortication of conditioned
makhsna muts to produce mekhana flour for various
food and indnsirial applications, The process
parameters for conditioning, roasting, decortications
overall dimengions of machine gre 1.5m x 0,75m x
2.0 m. Two electric motors of 1 hp each are required
to nm the machine. Thermic heaters of Sk'W capacity
were used in this maching, At oplinmom conditions,
the popped makhena recovery was more than 590%
with less than 3% undecorticated mits. Most
importantly, flattening of makhsna does not take
place in this maching and yniform shaped popped
makhana is obtained This machine gives better
quality popped makhann and almost climinates
drodgery involved in presest system of makahng
processing. The zame machine be ussd for
decortications of makhana sseds to produce flour for
further valoe addition.
Licensa for commercial production of the machine
was given to M/ Jwala Enginecring and
Consultency Services, Ambala in May 2013, The
firm has already sold seven onits of this machine.
The machins was demonsiraied to the farmers,
entreprencory, scientigts and other stelee holdery at
Darbhangs and Saharaga in December2013.

Shelf life extension of sirawberry and plum froite

uflzg active packsging in high barrier metsl
laminates

Ruhol K. Anorag and Pranits Jefrwal

Active Packaging of Strawberry

Studies on respiration rate of strawberry were
carried out in a closed system at two temperatures (5
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and 10+£1°C). Respiration Quotient (RQ) for
strawberry Chandler variety was 0.72 at 5°C and
0.98 at 10°C. Stmwbemics siored in high bemier
metal aluminiom laminate, fhished with gaseous
mixture (5 %0, 5% CO, and 90 % N,) showed an RQ
of 0,88 after 72 h,

Experiments were conducied to siudy the
sbsorption kinetica of CO, gas using calcium
hydroxide as carbon dioxide scavenging material.
MAP gay flugshing it of Food Packeging wmd

==

Fig: 19(a).Control Strawberry samples after 6 days of
storsge (h) Strawbemiss after ¢ days of
gtorage at 5% CO, +15% 0, active packnge

Fig. 20{a). Empiy active high barrier laminais package
(b) Strawbetty containing active high bareier
lnminatz peckage with Carbon di-oxide
scavengerand Oxygen gas bag

Transportation Laboratory was used to develop an
active package with gaseons mixivre of 5% CO, +
15% O, which was stored at 20°C; 5% RH. Fesults
showed that calcium hydroxide reached its
spturetion level in 74 h. Based on the results of
reapiration rete and ebsorption kinetics, the
dimensions (20x14_5x14cm) of the active package
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were standardized for 500g weight of strawberry.
Calcium hydroxide (12g, 15g and 18g) was bagged
in muslin cloth and optimized for three selected
levels of gaseous concentrations. Oxygen bags
madeup of LDPE (84um) thickness were kept inside
the active package to prevent the anaerobic
conditions. The changes in oxygen concentration
inside the active package containing strawberry
samples were monitored during storage. Oxygen gas
permeability through the bag was also studied and
efficacy of active package in maintaining acrobic
condition was evaluated.

Active Packaging of Plum

Experiments were also conducted on plum fruits
to extend their shelf life during storage. Five
temperatures (5, 10, 15, 20 and 25°C) and three
selected gas combinations were studied. Among all
the samples studied, desirable quality parameters
were observed in plum fruitstored at 5°C as TSS, TA,
anthocyanin content, and colour values were similar
to that of fresh plums upto 25 days of storage period.
Textural parameters showed that firmness values
decreased to (2.34N) from an initial value of
(4.74N). Gas combination of 5% O, and 5% CO, at
temperature of 5°C was found suitable for storing
plums upto 25 days. Total plate and coliform count
was found within the acceptable limit.

Development of RFID based quality tracing
system
Leena Kumari, K. Narsaiah and Rahul Kumar Anurag

RFID system comprises tags, reader and
software. A trial was conducted to check the
potential of RFID technology for measurement of
environmental parameter (temperature). In the trial
RFID tag and reader were used to measure the
temperature of banana. Unripe banana bunches were
procured from local market of Ludhiana. After
washing thoroughly, they were given the antifungal
treatment. Then the bunches were packaged in the PP
films of thickness 0.030 mm. The packaged banana
bunches were placed inside cardboard boxes of

20

volume 30x30x40 cm’. The RFID tags were placed
on the upper inside of the cardboard box.
Temperature probe (Maxtech), IR (infrared)
thermometer (FLUKE) was used for the
measurement of temperature inside the cardboard
boxes having banana. The cardboard box with
bananas was placed inside the cold room at 13+1 °C
for ripening. The bananas were stored for a period of
three weeks.

The temperature of bananas was measured at
regular intervals every day during its storage using
the RFID tags, temperature probe and IR
thermometer. The RFID reader connected to laptop
through USB port was used to obtain the information
of temperature from RFID tag. To study the effect of
temperature variation on banana during storage,
various physico-chemical parameters such as colour,
TSS, texture etc. were also measured regularly.
Texture was measured with peel and without peel.

Hardness, N
(=T S T L B ]

12 17 2
Storage period (day)

Fig. 21, Texture of banana samples (with peel)
during storage in cold store

3
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Hardness, N

2 17 2
Storage period, days

Fig.22. Texture of banana samples (without peel)
during storage in cold store



Decrease in firmness of samples was observed with
increasing storage period in both the cases (i.e. with
peel and without peel) as shown in Fig 21 &
Fig 22. Variation was observed in the temperature of
cold store and temperature inside the boxes having
banana. Although controller of the cold room
showed the temperature in the range of 13°C, but
many times actual temperature inside the cold room
near the zone of banana box was found to be different
as shown in the Table 4. Initial trials indicated that
RFID technology can be used to monitor the
environmental parameters inside cold storage room
effectively and it can provide the information at
faster speed.
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Development of meat decontamination methods
using pulsed light in conjunction with selected
hurdle technology (Divisional activity)

Yogesh Kumar

Experiments have been conducted to identify
possible hurdle interventions to be used in
conjunction with pulsed light for enhancement of
shelf life of different meat products. Thus, effect of
pediocin, acidified sodium chlorite and benzoic acid
was investigated to determine the effect of these
natural antimicrobials on color, microbial and
oxidative properties of goat meat during 10 day
refrigerated storage period (GR1-pediocin+acidified
sodium chlorite+benzoic acid, GR2-pediocin, GR3-

Table 4. Temperature recorded with RFID system and other means (Temperature probe, Infrared

Thermometer)
Sr. No. Temperature Infrared thermometer RFID system
probe ('C) (O (C)
1 152 154 15
2 17.6 174 17
3 18 18.1 18
4 16.2 16.4 16
5 15.3 154 15
6 15.1 15.2 15
7 15.7 16.1 15
8 159 16.5 16
9 17.7 17 18
10 18 17.8 18
11 17.8 177 17
12 16.3 16.6 16
13 16.1 15.3 15
14 16.2 15.8 16
15 18 1.7 18
16 17.6 17:2 17
17 16.6 154 16
18 16.1 15.7 16
19 16.2 16.6 16
20 16.3 16.4 16
21 16.6 17.2 15
23 16.9 18.2 16
24 17.1 18.3 16

21
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Fig. 23. Effect of different treatment on Listeris innocia
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Fig. 24, Effect of different treatment on lipid oxidation
of reftigerated goat meat

benzoic acidtacidified sodium chlorite, GR4-BHT

and GRS-comtrol). Morcover, mhibitory effect of
these sources were also investigated on survival of

inoculated Listerie inmocua sp. in goat meat (10"
concentrations). Results showed that pediocin with
crganic ecids resulted in significent (P<0.05)
inhibition of nxicrobial growth and lowest microbial
counts were obiained in the samples containing both
pedioein ad organic acid, indicuting a possible
synergistic effect Pediocin and its combinations
with organic acid, also showed the most strong
antioxidative effect (P<0.05), at least when
compared to BHT alone or the controla. Thus, the
obtained from the combination of pediocin with the
acidavaed in the stndy,

Development of nano-particle embedded

Madegradable food packaging Mopolymers
Dattatreys M Kndem, Franits Talswal

Devslopment of a new type of packaging
materials to replace petroleum-based non-
biodegradable plastics hasbecome a growing field of
interest since synthetic plastics lead to zerous
environmental concerns a8 @ result of thelr non-
biodegradability end depletion of natural resources,
The packaging requirements of biclogical systems,
mcluding foodstuffs, are more diverse and complex
than thoge for other products, Tn recent years, edible
films and coating materials are increasingly nzed for
food packaging to improve the food quality by
serving a8 mass tremsfer bammiers between food
components and the surrounding environment Food
package should protect the products against physical
hazards snd environmental clements such as water
vapor, gased, and odors; & combination of atructyral
dezign and material selection should meet the
requirsments. An adsquats selsction of packaging
materioly com prevent food quality loss by providing
barrier, or otherwise protective featores. and

Experimental act up nsing Reaponse Surface
Methodology was designed to carryout the optimum
experiments and find out the different parameters.
Light transmittance measnrements
Trenemittence of the film fooming solution waa
scanned in the range of 200-800 nm using & UV-
spectrophotometer (Shimadzo, Kyoto, Japan). The
varistion of the transmittance (T) in % of the WPI
filmg formming solution with or without silver
nanoyparticles in the 200-800 nm wavelength rangs is
shown in Fig. 25. The film forming WPI solution has
shown difference in transmmittence afler 400 nm
wavelength. The addition of silver nasoparticles
leads to increase in T. The T value at 800 nm was
higher after addition of silver nanoparticles (Table
3). This phenomencn suggested that the UV
abzorption ability of WPI sohition was modified with
silvernanoparticles.
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Table 5. Comparkon of Transmittanee (T ) valoes of WPI sohuilons

Waredength (nm)

Transmittance

With Silnte Nagoparticles

200 4
280 4
300 4
400 2,409
500 2044
600

700 1723
8O0

1784
1320
1.28%
L9087

e Wit hiciat naoparneles

= = With nasopariizles

i) 300 4001 A il
Wars Leanght nm
Fig. 1 Varistsn m Transeosiauce % m WP smlobon wiil and
witlimn manop srticles

Fig. 25, Varistion in Tranemittance (&) in W1
solution with and withoot namoperticles

Development of Nano-bio-composiie based
Construction Material for Storage of Food
Grains

Dwitnireys M EKadam

Currently wide range of silo construction
materigle - including mild steel, stainless stesl,
galvanised stecl, snd dual metallic alloys arc used.
These materials are dense, heavy and contlier, which
limiis the farmers to go ahead with consiruction of
such silos in their farm prodoction areas. New
lightweight, low-cost silo construction tomeriale
need to be developed using carbon fibera/ cellulnse
that could replacs the currently usaed metalx in silos
manufacturing instead of using expensive
petroleum-hased carbon fiber, Developing the next-
generation of renewable lightweight composites

styctural application materials will address the
environmental concerns amd add wvalue to
agriculitoral crops and waye to produce functional,
affordable, and environmentally safe products from
sustainable and bio-renewable sources.

Protocol for the synthesis of silver Namo
formmlation: Dissnlution of silver nitrate in distilled
water at 80°C at 550 rpm for 15 min. After this,
addition of ti-sodium citmte (drop wise) was
petformed in the above aschition, The reagent
mixture was allowed for stiming at 80°C at 550 rpm
for 45 min. The confirmstion of the silver
nenoparticles was done on the basia of visoalizing
the vellow colonr of the sohition. In the current
study, synthesia of the silver nanoparticles hag been
done uging chemical route, Por the successful
synthesis of sitver nano formmlations, silver nitrate

=7 -

I, s Besmm -— - e 8 e
Fig, 26, Perticle size analysis of silver nano-paxticies
nsing zeta potenticmeder
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gnd in sodivm ciirate have been used. Confinnation
of synthesia of nanoparticles waa done on the basis of
the observation of yellow colour of the reagent
sohition used. In the study, size of the silvexr
nenoparticles was 50 nm andd polydispersity index
(PDI) was 0.4, which confirmed the stability of the
nano formulations.
Application of silver namo formulations

Chemically synthesized nanoparticles were
E.coli. Antimicrobial analysis was performed
using zone of inhibition method, which
represented the mhibitiom of E.colf up to certam
extent. On the bagia of antimicrobial anglysis, it
can be conchuded that synthesized namoparticles
have antimicrobial applications, which can be
further implemented in the food packaging
containers in order to avoid food contamdnation
effectively.
Development of muliipurpose sysiem for Grain
storage silo

During grain storage, quantitative as well as
qualitetive lossea oceur due to insects, rodents, and
micro-organisms. A large number of msect pests
have been reported o be associated with stored
grains. Almost all speciez have remarkably high
ruiea of mulbiplication and, within one scason, may
destroy 10-15% of the grain and contaminate the
regt with undesirable odors and flavoers.
Multipurpose system is used to trap the ingect of
stored grams. Multipurpose system is also used for
Tomigation and drying of stored grains. The system
minimizes losses and mcneased shelf life of stored
Eraina,

Fig 27. 2-I3 view of silo with sullipurpese system
fitted in it,

Fig. 28. Multipurpose discharge system for silo

System for myltipurpose use is developed and
fitted with silo outlet (Fig 27). Developed system
{Fig. 28) has advantages soch aa trap insects,
aeration, drying of stored graims, fumigation of
grains, controlled discharge of graina and reduce
the wastage and maintain the quality of stored
prains, Fabrication cost of nmltipurpose system is
about Rs 2600/-.
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FOOD GRAINS AND OILSEEDS PROCESSING DIVISION

Development of nutritive functional flour and
food products
Mridels D, MR Maolkesian, Anita Kochar (PAU,
Ladbiaws) and Monika Sharma
Multigrain based heslth food using extrusion
techmique

Food contains a wide tange of nuirients but
serves a8 & major source of few main nutrients only.
Hence, a combination of different foods for product
development is desirable for good matritional profile
and digestibility along with desired produmct
attributes. In view of this, a study was carried out
standardize the process parameters for development
of protein rich (>18% protein) extruded mack foods
utilizing cereals
(msize, songhum,
pearl millet),
legume (defstted
soy flour and soy
protesin) and
scsame sceds. The
feed material was
extruded using
twin screw
extrader with two
feed moisture
(14% and 16%), Fiz. H.wmcm

die head temperature (100 and 120 °C) and three
screw speed (275, 300 and 325rpm/s) at constant
feed rate. Expansion ratio of exiredates developed at
different extrusion conditions varied between 235 to
3.15 (p<0.05). Expansion ratic was significantly
higher while bulk density was lowar in samples

at 120°C. Bulk density of extrodates
developed at 100 and 120°C and 14 snd 16% feed
moisture ranged from 242 to 311 kg/m’ and 189 o
275 kg/m’, respectively. Water absorption index
(WAI) snd water solubility mndex of developed
extruded products varied between 4.43 to 5.0g/g and
24.0 to 26.72%, respectively. WAI was not affected
with feed moisture but dic head temperature and
screw speed affected the WAI gignificantly,
Hardness and peak viscosity was lower in samples
developed at 120 °C with 16% feed moisture. Overall
sensory acceptability score for this sample was 8.64
at 9 point hedonic scale. This sample provided 382
keal energy, 2.03g cruds fibre, 2.49mg iron, 206mg
caleium in 100g sample and 19.27% protein with
67.02% in vitro protein digestibility.
Development of high protein health mix for young
children

Four types of multigrain based nutritious heslth
mixes i.e. health mixes from sprouted grain (HMS),

Table 6. Physico-chemical properties of muitgrain based health foed

Paranueters Values
(dle head temperature, foed molsture)
M'c m'c

(14 & 16%) {14 & 16%)
Expansion in diameter 21910 2.584 2.274 to 2.869
Bulk density, kg/m’ 230 to 441 219 to 317
WAL g/'g 427 to 4.69 443 to 4.61
WS % 2505 102625 26.19t0 26,92
Yellowness Index 44.98 1o 48.60 44.68 to 48.59
Hardnoss, N 160.19 to 196.34 141.51 to 17925
Peak viscosdty, cP' 128.25 to 272.75 112 to 152.25
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sprouted and sicamed grains (HMSS), using
extrndates from un-sprouted graing (HMER) and
extrudates from sprouwted grains (HMES) were
developed with vepetsble powder and other
important food mederials, The bulk density of the
developed health mix samples was ranged from 494
to 521kg/m’, L,  and b values of all four kinds of
weaning mix samples was similar. Yellowness index
of health mix samples developed uzing msproutad
prein besed extrudates wes mezimum. Peak
viscogity was found in the range of 1933 to 28,33
with minimum in HMSS sample. Nutritional quality
of the all forr kinds of developed health mix samples
is given in Teble 7, In general, the owverall
acceptability of health mix samples developed from

i

Fig 30. Health mix (HIMES)

Table 7. Nuiritional quality of bealth mives

extrudates was found highes than ofher samples. The
developed bealth mixes were with high protein
content (18.64 to 18.97%) and able to satizfy the
daily protemn requirement of 1-3 year old child. In
general, the overall acceptability of mixes,
developed using extrudates was found higher than
other samples. The developed heslth mix wes
evahuated for protein efficiency ratio using 28 days
old weaning albino rats. The health mix samples
developed for youmg children with protein content
>18% and control were nsed for this feeding trials,
The study was carried out for 28 days following the
atandard methodology. The protein efficiency mtic
of different samples of health mix was ranged firom
1.51 to 231 as against 2.05 for control sample, which

8
§
&

Control HMS HMSS HMER HMES
it
H et h i s ples

Fig 31. Effect of processing method on PER of health
mixes

Health ndx samples

Particulars HMS

Moistore, % 33
Protein, %
Fat, %
240
2.97

316 520
18.04 18.64
219 217
244 248
252 2.88
68,35 68.62
368.87 356857
438.87 438.87
4.24 4.1%



http:uagainst2.0S
http:S21kg.lm

ANNUAL REPORT 2013-14

Table 8. Effect of processing method on sensory characteristics of health mixes

Health mix samples

Sensory characteristics* HMS HMSS HMER HMES
Appearance and colour 8.13+0.44 8.19+0.37 8.0410.43 8.21 £0.50
Sensory texture/ body 6.63+0.23 7.06+0.18 8.13+0.71 8.53 +0.57
Odour Fa1H07] 7.8510.13 7.78 £0.66 7.84 £0.60
Flavour and taste 6.5810.27 7.06+0.22 8.16 +0.57 8.05+0.76
Mouthfeel 6.5510.30 7.031£0.16 8.0010.58 8.3510.76
Overall acceptability 6.63+027 7.09+0.19 8.31+0.47 8.20+0.66
*on 9 point indoic scale

showed that method of processing affected the
protein efficiency ratio of health mix samples.

Development of quick cooking multi-grain dalia

Quick cooking multi-grain dalia (MGD) was
prepared utilizing sprouted wheat and mixer of three
other grains (barley, sorghum and pearl millet) in the
ratio of 100:0 (MGD-A), 75:25 (MGD-B), 50:50
(MGD-C), 25:75 (MGD-D) and 0:100 (MGD-E),
respectively. The mixer of barley, sorghum and pearl
millet was prepared using 50, 25, 25 parts of these
grains, respectively. The recovery of grits/dalia
(particle size 1.41 to 2 mm) from sprouted wheat and
barley was 74.56 and 69.77%, respectively while
sorghum and pearl millet yield 47.94 and 49.39%
(particle size 0.954 to 1.41 mm), respectively.

Table 9. Nutritional quality of multi-grain dalia

Sprouting brought a reduction in cooking time by
about 50% as compared to un-sprouted studied
grains. Cooking time for different MGD
formulations ranged from 3.91 to 4.42 min, which
was slightly increased with increasing proportion of
mixer of barley, sorghum and pear] millet (p>0.05).
Rehydration ratio of MGD samples varied from 3.12
to 3.45 with minimum in MGD-E sample. Though
protein content was decreased with increasing
proportion of mixer of three grains in MGD samples
but in vitro protein digestibility (58.68 to 62.75%)
was similar (p>0.05). The mean overall sensory
acceptability scores for MGD samples ranged from
7.50 to 8.49 with 8.0 in samples having up to 75%
grits of mixer of three grains. In view of very good
overall sensory acceptability, rich in crude fibre,

MGD Moisture, Protein, Fat,% Crude Minerals, Carbo Calories, Invifro Calcium, Iron,
Samples % w.b. % fibre, % hydrat keal/ protein  mg/ mg/
% es, % 100g digesti 100g 100g
bility, %
MGD-A  6.28 1026 1.70 3.23 1.29 7724+ 365.26& 6275 45.33 1.18
.02 018 +.06° 0.16* +0.006*° 026 093 +1.00 .15 +0.11°
MGD-B 632 9.68+0. 1.79 3.46 1.22 77.53+ 364.96+ 62.58 52.00 1.80
+0.04 14° +0.02¢ 006" +0008° 0.18° 045 +1.99 £2.0% +0.19°
MGD-C  6.20 9.45+0. 1.89 3.66 121 77.59+ 365.19+ 61.96 54.67 2.55
+22  06% £#.02°  £0.15° £0.001° 0.11* 021 +2.83 757  +0.19*
MGD-D 639 9.53+0. 1.98 3.91 1.12 77.07+ 36425+ 61.51 56.00 2.61
+H.12 11 +0.04°  20.12*  +0011° 0.13°  1.02 £1.15 +4.00°  +043°
MGD-E  6.46 93240, 2.11 4.06 1.07 76.99+ 364.16+ 58.68 58.67 2.68
.07 22° £0.03*° 015 +0.025¢ 037" 070 £1.75 £231° +0.11°
F value 209 1684 63297 18.16° 140.777 419" 1.54% 235 4.60 22.70"
g)]i)s) 0213 0282 0063 0246 0.023 0415 1325 3.39 7.46 0.433

All values are mean + D (n=3); values with different superscript are statistically different; "p>0.05, “p<0.01
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Table 10. Sensory characteristics of multi-prain dalis

MED Sama] Appearuace & ww

Oidomr

SALOAT
7.83:0,54™
808042
7.50:0.48° 7.6TH0.49"
70400 404 77540 45
15817 533"

8331049
8250, 58°
833D.44°

MGD-B

MGD-D
MGD-E
F valog

8.25.0.45"
8.04::0.45"
8.25:0) 58"
8.08:0.47"
7.50:0,52
460"

All values are mean + 8D {r=9); valoes with different spersoript are sintistioally different; “p<t3.01

calcium and iron content and low cooking time,
25:75 paxta of sprouted whest and mixer of studicd
three graing, respectively meay be congidered for
preparation of acceptable quality quick cooking
mmilti-grain dalia.
Development of fanctionsal pasts

Functional pasta, a popular ready to cook
product was developed waing different cereals
(wheat, barley and sorghum) and legumes, and
cvalusted for important product quality parameters.
Different formulations were developed with 100%
wheat (PF-A) az control, 36% wheat and 64% other
food material (PF-B), 33% wheat and 67% other
food materiels (PF-I), 30% wheat and 70% other
food materials (PF-E), and 27% wheat and 73% other
food materials (PF-F). The bulk density of the pasia
formulations varied between 623 to 745 kg/m®, Water
ahzorption index of different formulations ranged
from 2.89-3.39 g/g while water solubility index
varied between 13.4 10 14.54%. The whiteness index
of different formmulations varied from 82.42 to 82.91
but the whiteness index wae reduced when the
formuplations was exiruded to pesta. The colour
quality i.e. L, a b, and whiteness index of pasta
samples varied from 3526 to 4225, 5.68 to 7.15,
10,30 to 1090 snd 34.17 to 4050 (p=0.05),
respectively. Hardness and toughness of pasta (in
taw form) was significantly higher in wheat baged
{control) semples than the multigrem based pests.
The optimum copking time for muligrain based
pasta samples varied from 4-5 min, which was lower
tham the wheat based samples. All the multigrain

basesd pasta
samples were
well accepted
dorineg
organoleptic
evaluation with
very good overall
BENDS8OTY
accepiability St o
{mean szcore e

$21) up to 30% Fig 32. Functional pasta
wheat in the formmlation. In view of this, 3004 wheat,
23% sorghnm, 13% barley with legumes may be
considered for development of low glycemic
fanctipnal pasta, which provided 17% protein, 5.9%
cruds fibre, & 7mg/ 00g iron, 111.8mg/100g caleium
and 74.45% n vitro protein digestibility.

Whithess Index

1T

F-O F-E

F-d - P
pasta samples

Fig 33, Whitcness index of fimctional pasta



http:produ.ct
http:7.34W>.S6
http:8.00ID.S6
http:7.96!0.54
http:8.0li0.47
http:SAlM0.48
http:S.1Md.4S
http:8.2S:l0.6r
http:8.41!:0.Sl

Characterization, fortiGeation, cooking and
quakhty evalnation of saft rice

Mridals D., Decplka Goswami, N. Shobha Rani and
Sunectha Koty (DRE, Hyderabad)

Development of calclnm fortifled soft rice

Calenom fortification of food produects may be of
vital importanes to compensate for the inadequacies
of calcium in the diet of the poor. In visw of this,
three soft rice genotypes (received from DRE,
Hyderahad) namely Agnori Bora, Bogeli Borg and
Maju chokua, and pouna rice (broken bazsmati as
wing caleiwm chloride (a3 a fortificant) wnd
biopolymer coating namely hydroxypropyl methyl
cellulose (HPMC) snd methyl cellulose (MC).
Calgigm gontent in different caleium fortified soft
rice premix of all three genctypes ranged between
2522-2541mg/p of premix. Costing of calcium
fortified sofl rice premix with HPMC and MC
brought a significant rednction in the washing losses
of calcinom. Calcium retention in HPMC and MC
couated calcium fortified soft fice, after second

washing wag more than 90%. The owverall sensory

. 4 - i
f
b A \b- : |
- ,u"l " l‘}
! AT 1
EFsM A gt Hlaau i AOEREL (W i Mars LB AT Wlajo i Bk
e g i =

Fig. 34. Caleium fortified soft rice
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Chodus and Bogali Bora genotypes of soft rice
(calcium fortified soft rice premix: unfortified soft
nice-5.25:100) were 7.09 and 7.45 ne agamst 8,02 for
parma rice (control) Table 11, Increasing calcium
concantration in the soft rice grain iz expected to
improve the calcium status amongat the soft rice
consumers,

Development of iron fortifled soft rice

Three soft rice genotypes (obtained from DRR,
Hyderabad) namely Agnoni Bora, Bogali Bora and
Maju Cholua, and pauna rice (broken besmati bs
ferrons sulphate (as a fortificant) and biopolymer
coating namely hydroxypropyl methyl cellulose
(HPMC) and methyl cellulose (MC). The amylose
content in Agmond Bora, Bogall Bora and Maju
Chokua genotypes of soft rice wae 5.67, 5.12 snd
12.64% while cooking time was 12.2, 11.5 and 13.1
min, respectively. Iron content in different iron
fortificd aoft rice premix of theae throe penotypes
ranged from 4.87 to 4.91myg/g of premix, Coating of
iron fortified soft rice premix with HPMC and MC
improved the iron retention during washing, Iron
retention in iron fortified soft rice premix, after
second washing ranged from 87.61 to 89.13%. The
overull sensory acceptability scorea for studied fron
Tortified soft rice (iron fortified soft rice premix:
unfortified soft rice: 1:100) ranged from 6.91 to 7.02

Table I1, Sensory charnciecistics of calefum fortified soft rice and pawra rice in cooked form

Calchom foriified rice pamnples  Appesramce &
colomr

Rempory Odour Flavour &
texture

Crrerall
taste scceptabliity

Control (unfutified rice)
Calchm fietified pas tice
Calohim fortifled soft How
Maju Chokua

Agneni Bora

Bogali Bora

8,00:),38
B, 45H0L35

7.59+H).4%
7454042
759444

B 18044
B.0940.28

TA5HAT

B.05H)35
7.95H).15

8,540,349
3.08:10.54

B.55H).42
B.02H).24

T.6RH) 45 7.09402

6.86H).23

7.09H).20
6.86H).H)
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as against 8.09 for iron fortified pasna rice (conirol)
and 8.55 for unfortified pouna rice (Table 12). In
view of irvn content, retention of iron sfier washmg
and acceptability, all the studied genotypes may be
considered for iron fortification to enhance the iron
imtake amongst the sofi rice conmumers.
Quality evalustion of zoft rice genotypes for
selected properties

Soft rice genotypes {71 No.) received from
Directorate of Rice Ressarch, Hyderabad (Table 13)
were evaluated for physical, biochemical amd
cooking characterigtics at initial moisture content of
9 to 11% (w.b.). Length, breadth and thickness of
studied 71 soft rice penolypes ware found in the
range of 4,81 (SR-40) to 7.20mm (SR-26), 1.65 (SR~
26) to 2.79mm (SR-20) and 1.40 (SR-53) to 1.93mm
(SR-19), respectively. Geometric mean digmeter,
sphericity and porosity of stadied soft rice genotypes
ranged from 244 to 3.21, 0.37 to 0.55 and 27% to
3994, respectively. Bulk density was foumd mimimum
in SR-43 genolype and maximum in SR-40
genotype. The colour i.e. L, 2 and b vahies for whole
milled soft rice genotypes ranged from $0.92 (SR-

71) to 80.50 (8R-2), 1.31 (SR-3R) to 4.72 (SR-59)
and 8.83 (SR-73) to 12.59 (SR-26), respectively.
Whiteness index was found minimum (58.42) for
SR-39 and meximum {77.22) for SR-2 penotype.
Studied genotypes were fair to good source of
important mineralz i.s. caleium and iron. Cooking
time of diff<xent genotypes veried between 8.5 to
11.8 min with minimum for SR-1 and maximum for
SR-3. Proximate compoxition of studied soft rice
penutypes has been preaented In Table 14,

Trblke 14, Proximabe composition of soft rice penotypes

Hutrlent Nutritve value, per 10¢ g (w.b.)

6.60 (SR-74) to 12.61 (SR-5)
0.2 (SR-74) 1o 1.06 (SR-15)
0.17 (SR-46) 1o 098 (SR-10)
5.59 (SR-46) 10 26.10% (SR-26)
21.3 (SR-13) o 130.7 (3R-26)
0.5 (SR-31) to 3.92 (SR-8)

A valwe chain on composite dairy foods with
enhanced henlth ativibmntes

Ik, N. Yadav and Monika Sharms
Storage study of pesrl millet-WPC extradate and
vegetable blended comporite pasts

Storage siudy of pear] millet-WPC extrudate and

Table 12, Sensory characteristics of [rom fortified soft rles and pasess rice

Fortified rice
exmples

Sensnry

Appearance &
colonr texinre

Odomr Flavour & Crverall

iste  aceeptabllity

{contral)
Iron festified panna
rice

Mqur:hnhn
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Table 13. List of studied soft rice genotypes
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Code Name of soft rice Code Name of soft rice Code Name of soft rice
genotypes genotypes genotypes
SR-1 Joha Bora SR-26 Vasumathi SR-51 Naldang Bora
SR Ranga Bora Vikas (not received) SR-52 Helochi Bora 1
SR-3 Sungal Bora SR-28 Jaya SR-53 Helochi Bora 2
SR4 Noldong Bora SR-29 Agnoni Bora SR-54 Aghoni Bora
SR-5 Tegori Bora SR-30 Bogali Bora SR-55 Bhogali
SR-6 Bongari Bora SR-31 Abor bora SR-56 KMIJ Bora 56
SR-7 Kola Ampaki Bora SR-32 Beji Bora 1 SR-57 KMI Bora 53
SR-8 Bora-1 SR-33 Begun Bora SR-58 KMIJ Bora 51
SR-9 Dadhora Bora SR-34 Boga Bora 1 SR-59 KMJ Bora 41
SR-10  Chokura Bora SR-35 Boga Bora 3 (not received) SR-60 KMIJ Bora 36
SR-11 Sakoi bhanu Bora SR-36 Bhat Bora (not received)  SR-61 KMTJ Bora 49
SR-12 Kola Bora SR-37 Bora 1 SR-62 KM]J Bora 74
SR-13  Misiri Chokua SR-38 Bora 3 SR-63 KMIJ Bora 5
SR-14 Boka Chokua SR-39 Bora 5 SR-64 KMJ Bora 13
SR-15 Ch5-Bora Chokua SR-40 Botia Bora SR-65 KMIJ Bora 21
SR-16 Kagori Chokura SR41 Bor Malbhog SR-66 KMJ Bora 25
Sr-17 Kola Boka Chokura SR-42 Chakkua Bora 1 SR-67 Boka Chakua 1
{(not received)
SR-18 Haru Chokua SR-43 Chansep Bora SR-68 Boka Chakua 2
SR-19 Boga Chokua SR-44 Chandra Bora SR-69 Kojoli Chakua
SR-20 Lahi Chokua SR-45 Danbori Bora SR-70 Kalamdani Chakua
SR-21 Sam Chokua SR-46 Fakkai Bora SR-71 Lahi Chakua 1
SR-22 Maju Chokua SR-47 Gela Bora SR-72 Maju Chakua 1
SR-23  Ham Chokua SR-48 Ghew Bora 1 SR-73 Maju Chakua 2
SR-24 Hampori Chokua SR-49 Garu chakua Bora 2 SR-74 Misiri Chakua
SR-25 Kasturi SR-50 Gomiri Bora SR-75 Sam chakua
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vegetable blended composite pasta packed in
polyethylene (thickness 75u) and stored at ambient
conditions was carried out. The peroxide value (PV)
for control, WPC (5%) blended pearl millet extrudate
and carrot, tomato, turnip, spinach and control pasta at
0daywere 12.4,11.0,8.4,10.0,9.0,10.2, 8.0 meq O,
kg fat, respectively and after 90 days 15.8,13.2,11.4,
13.5,10.9, 11.8, 10.2 meqO,kg fat, respectively. The
free fatty acids (FFA) values for control and WPC
(5%) blended pearl millet extrudate after 90 days
were 0.57 and 0.72%, respectively and for catrot,
tomato, turnip, spinach blended and control pasta
were 0.85, 0.81, 1.02, 0.97 and 0.76%, respectively.
Total plate count for carrot, tomato, turnip, spinach
blended and control pasta after 90 days were 27x10’,
20x10%, 15x10°, 29x10° and 21x10°
respectively whereas yeast and mould count was nil
for all the samples. The samples were found
acceptable after 90 days of storage at ambient
conditions.

cfu/ml,

Barley water

Experiments were conducted to optimize
ingredients and process protocols for barley water.
Pearled barley grains and barley husk were used for
extraction of barley solids in aqueous media at
different water ratio (1:5, 1:10) and cooked for 20
min. Total solids in extract were 2.07, 1.85 for pearled
barley grains and 1.71 and 1.44% for husk
respectively. Level of other ingredients i.e. amchoor
powder, spice mix and salt were used to improve its
sensory quality. Lemon flavoured barley water was
also developed with 5% lemon juice and sugar (2%)
as optimum. Barley water with sugar had higher
sensory acceptability.

Moisture dependent phase transition behavior of
pearl millet flour

Pearl millet flour (12, 14, 16, 18, 20% mc) were

32

analyzed for glass transition (Tg) and melting
temperature (Tm) using phase transition analyzer. Tg
values at 12, 14, 16, 18, 20 % m.c. were 77.1, 52.1,
49.2, 39.2 and 30.2°C and Tm values were 110.3,
89.2,74.8,63.2,46.4°Crespectively. It was observed
that as moisture content increases glass transition and
melting temperature decreases. Hence, at higher
moisture less expansion of product is achieved
during extrusion cooking.

Studies on cryogenic grinding for retention of
flavour and medicinal properties of some
important Indian spices.

P.Barnwal and D. N. Yadav

Performance evaluation of CIPHET developed
cryogenic grinding system

The fenugreek, black pepper and coriander seeds
were ground using CIPHET developed cryogenic
spice grinding system. The fenugreek, black pepper
and coriander seeds were ground at varying
temperatures (10 and -50°C) with variable screw
speed (5, 10 and 15 rpm). The particle size of
fenugreek powder varied from 0.277+0.002 to
0.352+ 0.009mm. The colour parametersi.e L, a, b,
hue, chroma and browning index varied from
68.67+2.31 to 72.30+0.64, 4.28+0.26 to 5.57+0.51,
23.92+1.11 to 28.05+0.60, 75.53+1.04 to
77.99+0.53, 24.21+1.47 to 28.73+£0.60 and
54.77+4.31 to 71.65%2.61, respectively (Table 15).
The average particle size of coriander powder varied
from 0.450+0.038 to 0.529+ 0.005mm. The colour
parameters i.e L, a, b, hue, chroma and browning
index wvaried from 58.21+0.52 to 61.27+0.95,
5.20+0.46 to 6.760.28, 23.92+1.11 to 28.05+0.60,
75.53.£1.04 to 77.99+0.53, 24.21+1.47 to
28.73+0.61 and 54.77+4.31 to 71.65+2.61,
respectively. The average particle size of black
pepper powder varied from 0.313%0.007 to 0.369+
0.005mm. The colour parameters i.e L, a, b, hue and
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chroma varied from 46.2313.87 to 48.18+3.08,
2.47+0.31 to 2.98+1.20, 7.78+0.74 to 9.86+2.04,
8.19.40.60 to 10.31+1.04 and 71.57+7.16 to
73.02+3.62, respectively. The particle size increased
with increase in screw speed. The particle size of
fenugreek powder, coriander powder and black
pepper powder varied significantly with screw speed
and temperature. However a bright light coloured
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powder and smaller particle size was obtained at -
50°C for both seed crops. Higher value of volatile oil
content, total phenols, flavonoid content and
antioxidant content was found in coriander and black
pepper powder ground at -50°C as compared to
coriander powder ground at 10°C (Table 16, 17 &
18).

Table 15. Effect of screw speed on particle size (mm) of cryogenically ground powder (grade-1) of different

spices at 10°C and -50°C.

Particle size (mm) at 10°C
Screw speed Fenugreek Coriander Black pepper
5 0.327+0.004" 0.469+0.029* 0.34540.004
10 0.349::0.007" 0.523+0.019° 0.359+0.018
15 0.352+0.009" 0.529+0.005" 0.369+0.005
F- values 11.03° 8.97 4317
CD s 0.01 0.04 0.04
Particle gize (mm) at -50°C
Screw speed Fenugreek Coriander Black pepper
5 0.277+0.002 * 0.450+0.038 0.313+0.007
10 0.294+0.010 * 0.466+0.037 0.327+0.034
15 0.31440. 011° 0.478+0.019 0.343+0.010
F- values 13.19° 1.10% 0.73""®
CD g5 0.02 0.04 0.06
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Table 16. Effect of screw speed and temperature on volatile oil, total phenols, flavonoid content and

antioxidant content of coriander powder

Temperature Screw speed Volatile oil Total phenols Flavonoid Antioxidant
‘o) (rpm) (%) (mg GAE/g) content content
(mg QE/g) {(mg BHT E/g)
10 5 0.49+0.01 74.50+3.12 18.35+0.82 34.52+0.72
10 0.49+0.01 77.32+1.89 21.82+1.40 35.30+0.91
15 0.49+0.01 85.94:0.58 20.97+0.97 34.70+1.89
-50 5 0.66+0.01 79.32+6.74 19.96+2.84 37.24+1.44
10 0.66=0.01 82.56+3.23 23.45+1.03 36.13+1.04
15 0.66=0.01 85.27x7.32 24.78+0.88 38.56x1.67

Table 17. Effect of screw speed and temperature on volatile oil and oleoresin content of black pepper

Temperature Screw speed Volatile oil (%) Oleoresin content
(C) (rpm) (%)
10 5 1.60+0.01 7.81+0.38
10 1.60+0.01 7.80+£0.07
15 1.60+0.01 7.84+0.07
-50 5 2.0+0.01 8.31+0.27
10 2.0+0.01 8.56+0.36
15 2.0+0.01 8.27+0.04

Table 18. Effect of screw speed and temperature on volatile oil, total phenols, flavonoid content and

antioxidant content of fenugreek powder

Temperature Screw speed Volatile 0il  Total phenols (mg  Flavonoid content Antioxidant
‘C) (rpm) (%) GAE/g) (mg QE/g) content (mng
BHT E/g)

10 5 3.4240.80 54.55+0.14 21.23+£2.16 22.38+3.52

10 3.65+0.36 61.23+1.88 25.61+1.56 24.55+0.32

15 3.55+0.28 67.29:6.16 24.87+4.51 24.27+0.59

-50 5 3.61+0.14 56.04+0.79 31.51+1.44 27.39+£2.78

10 3.88+0.13 68.29+4.4 48.4843.43 33.98+1.04

15 3.760.52 75.01+0.36 34,4442 52 33.19+0.62

Technology for production of protein concentrate
fisolate from commercial groundnut cake

D.N.Yadav, Mridula D. and R.K. Gupta

The commercial groundnut cake obtained
from local market contained 35.2% protein, 15.5%
crude fibre and about 15-16% impurities i.e. hulls
and testa (Table 19). In order to remove the
impurities, the cake was pulverized in hammer
mill at 1400 rpm using three set of sieve openings

(0.650, 1.190 & 4.760 mm) and passed through a
set of 9 standard sieves (1.201 to 0.157 mm) (Table
21). Deoiled groundnut cake flour (without husk
and testa) was prepared in the laboratory and used
as control. Cake flour retained on different sieves
along with control flour was analyzed for different
physico-chemical properties. Based on similarity
in physico-chemical properties with control, the
cake flour was selected (Table 22). The groundnut



cake flour (pulverized in hammer mill with 1.190
mm sieve openings) and passed throuph 0.251 mm
standard sieve contained 40.2% protsin and 9.5%
crude fibre, equivalent to the control cake s
39.6% & 10.6%, respectively (Table 20) and
considered with no or mininonm husk and testa. It
indicated that physical method is quite useful in
removing the hull and testa from commercial
groundnut cake for its further utilization for food
purposes. Purified groundnut ceke flonr
incorporated extrudates {maize-rice-groundnut
cake Hoar, 50:40:10) was prepared, It had higher
protein (8.2+0.08%) content and excellent
accepiability. The protein condent was two times

Tuble 19. Proximate composhien of commereial
groundomt cake

Parametern Combent {35}

Moigture B

Protein

Fat

Agh 59

Crude fibre 155

Tahle 20, Protsin and erude fibre content of

different grounduut cake samples

Samples Frotein, % Crode fhre,
%

Cruds Cake 35.240,77

30.410.12

1552055
26.3+1.62
3524142 16.6+).98
39.640.21 106007
39.7:0.24 940,25
- 65, 7065

- 2116

95021
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Table 21. Sieve analyss of pulverized groundant
eake

Sleve Sz Anvomet retalned, %

(BSS) Width epening of slsves nsed In
pulverizer

0.650 e L1990 pnm

4. 760 o

= = 125
12.00 243
14.0

12.4{

B.30

14.50 940

3.60 3.0 2.6

8.30 580 530

2,80 3.50 30

Patt 18.20 15.60 720

higher than extrudate produced from commercial
extrudates of'maize-rice blend (60:40).

Extraction of protein from purified ground nut
flour was carried ont at different cake water ratio
(1:8, 1:10, and 1:12), shaking time 1,2,3 h at pH 8.0,
9.0, 9.5 followed by filtration, centrifupation and
protein precipitation at pH 4.5, Protein isolate
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Table 22. Different properties of groumdnat enke samples

Sample Totul phenol

myg (GAE)180g

Bulk demity
giom’

0090

0.56
0.62

0.64
4.95 2335 0.65

Fig 37, Cake flour passed through 60 BSS

(Protein 25.0%) from purified commercial
groundnut cake was preparsd and evaluated for
different fonctionn] propertics. The water holding,
oil binding and foaming capacity was 1.12:+0.75,
1.84=1.47, 1.1=0.76 ml/g respectively. Dispersibilty
sod wetichality was 26.945.63% and 11.941.9
af0.1g, respectively. Protein powder from refined
groundnut cake flour was prepared without
centrifugation step. Doutble layered muslin cloth and
200 BSS (0.074 mm) gieve were used for aliernate
filtration. The prepared protsin powder had 80.5 and
83.47% protein, rcapectively.

Development of non dairy based probiotic foods
Sanglie Ramgal, Satigh K Sharma and Manigha Mamgal
Probiotic peanut yoghurt

Process protocol for development of probiotic
peannt yoghurt contuining Strepfococeus faecalis
T110 haz been standardized Peamnt milk was
produced using cquipment that arc avadilable in small
scale industry for preperation of soymilk like
1 kg of peamut in 6 1 of water. The milk waa found to
have 3.93% protein, 1.83% fat, 0.2% ash and 91.2%
moistare.

To develop probiotic pesnut yoghurt,
preliminary trials were condocted to optimize the
probiotic strain (Zaciobaciifus, Streptococcus).
Probiotic strain Strepiococoss faecalis T110 colte
(with Optical density 1) was selected after these
preliminary trials. The inoculum concentration,

incubation temperatns and time were optimized by
RSM,

sirain. S, faecalis T110 wes developed. The
developed yoghurt has pH 4.5 and titratsble acidity
0.14% (% lactic acid). Firmmess of the yoghurt was
0.46 N, It exhibited syneresis of 46 ml/100ml and
475 cP peak viscosity The probiotic count of
yoghurt was found to be log, cfu 7.5. It can be stored
for 7 days at4£1°C.
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Peatmt
Washing and soaking in 0,5% NaFHCO, (16 h at 25°C)
Drainingnftm:uumtcr
desknndgﬁidmﬁmalmy
Addition of hot water (1:6 kemels fo wate)

Blanchingatli]’iatlipaifoﬂmjn

Deodorizetion
FMMMuthmmmm
Bnﬂjngatﬂ*CforSnﬁn
Pear it
Cooli 41&40’(3
Inoculation of 1.9 % S. faecalis T110 culture
Incubation (38.5°C for 12 b}
Probiotic pesmut yoghurt

Fig. 38. Prucess flow chart for developing probiotic
peanat yoghurt
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Isolation and characterization of probiotic
bacteria

Lactobacillus fermentum sirains BBE4, BBES,
BBE6 and Lactobacilluy plantarum strain BBE7
have been successfully isolated, and their 165 rDNA
sequences have been repistered with NCBI vide
GenBymk gocesgion ngmbery KFY74325 KP974328
KF974326 and KF97432 Tgiven ag under:

Table 23. List of coltures reglstered with NCBI

NCRI
Genbank
Acoesaion
Number

Ero74325
KF974324
KF974326
KF974327

B.Ne. Name

Lovtobaciilus fermentiem BBE4
Lactobaciils fermentum BBES
Lactobaciitus fermentiem BBEG
Lactobaciilus plantaram BBET

Development of PCR bazed disgnoztic pracess for
the detection of poiential afistoxin producing
molds during post-harvest handling in rice
Mawizha Mongsl, Saugita Bansal, HS Oberol and Surys
Toskir

Process protocol for amplificadion omi-1 involved
in afiatoxin biosynthesls

DNA was fvolated from aflatoxin producing snd
method of Moller et al., 1992 by scaling it up to
isplatze DNA from 1 p of wet weight of submerped
fungal culture. The genomic DNA was isolated from
all the samples and was quantified using Nanodrop,
atartmg with 2 pl of DNA samples. The primers of
sterigmatocystin  O-methyltransferage (omd-1),
genes were used based on the published sequence for
A. flmnus and A, pararificus. The PCR mix used for
amplification of all the above genes included 1x
Standard Taq Rweaction Buffer, 200pM
Deoxymucleotide polution mix, 0.2 pM Upstream
Primer, 0.2 pM Downgtream Primer, 0,75 ynits of
Tag DNA Polymerasa/25ul PCR reaction, 100-
125ng of DNA template and the volume wag brought
o 251 with nuclease free water. PCR amplification
was performed in 25p1 of a reaction and PCR was
camried outas 1 stepat 94"C for 10 min and 35 cycles

ar
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of the three steps; 1 min 94°C, 90 at 62°C one final 5
min step at 72"C then hold at 4* C. PCR. products wers
scparated by clectrophoresis on a 1% sgarose pel
with 0.5% ethidium bromide in 1x TAE budfer and
visualized under UV light in 2 gel docomentation
aystem. A single amplification product of expected
lengih wviz. 1024 bp for omt gene, which could
specifically differentiate aflatoxin producing ie. 4.
parasiticus and A flmas fimgi from non producing
A. oryzae, A, fumigatus, A, niger fungi was obteined,

M L D 34 &6 T8 % U 01D I13L4 05 1617

Fig 39. Amplification of omi gene in
various targst samples

Lene no.M: 2-Log DN A ledder, LAME 1-17: 4. parasiticus
(MICC 2796), A firigets, A oryzee, A.miger A onzoe
( MTCC 3207), A ffaves (MTCC 2798), A, fave (MTCC
2799, A s (MTCC2799), A forvue BBES, Rice, rice, A,
fionigatus, A niger, A parasilicus BBES, A. fflavu BRES |
Gromndmut, Groumdma

Frocess protocol for amplification nor-1
involved in aflatoxin blosynilvess

DNA wes isolated from aflatoxin producing
and non producing Aspergilius fungi following the
method of Moller et al., 1992 by scaling it up to
inolate DNA from 1 g of wet weight of submeryzed
fungal culture. The genomic DNA was isolated
fiom all the samples and wag quantified using
Nanodrop, starting with 2 pl of DN A samples, The
primers ofnorsolotinic acid reductase (hor-1) wee
designed based on the published sequence of genes
eneoding for these in 4. Taoves avd A parasiticus.
The PCR mix used for amplification of all the
ghove genes included 1x Standard Taq Reaction
Buffer, 200pM Decxynucleotide solution Mix, 0.2
pM Upstream Primer, 0.2 pM Downseiresom
Primer, 0.75 unite of Taq DNA Polymerasa/25pl
PCR reaction, 100-125ng of DNA template and the

volume was brought to 25p] with mucleass free
water. FCR amplification was performed in 25ul
of a reaction and PCR was carrisd out as follows: 1
step at 94°C for 10 min and 35 cycles of the three
ztops;1 min 94°C, 90 sec for 80°C for nor-1, one
final 5 min step at 72°C then hold at 4°C. PCR
products were separated by slectrophoresis on &
1% agarose gel with 0.5% ethidium bromide in 1x
TAE buffer and visualized under UV light in a gel
documentation aystem. A single amplification
product of expected size wiz. 400 bp which could
apecifically differentiate aflatoxin producing i.c.
A. parasiticus and A flavus fimgi from non
producing A. oryzae, A, fimigatus, A, niger fung
was obtained

M12I345678%101121304

Fig. 40. Amplification of nor gene in variows target
gamples

Laoe no. M: 2-Log DNA ledder; LANE 1-14: A. parasiticus
(MTCC 2796), A. parasiticus (MTCC 2797), A fimigetis,
A, aryzas, A, niger, A, flaves (MTCC 2798), A, ayzas
(MTCC 3107), A. flavus (MTCC 2799), A flavas MTCC
2799}, A flavun BBES, Rice, Gromdmit, A. pamsiticus
BBE4,A. fleves BBES

Process protocol for amplifieation apa imvolved
in sflstoxin biosynthesls

DNA was isolated from aflatoxin producing
and non producing Aspengiilus fungi following the
method of Moller et al., 1992 by acaling it up to
izclate DNA from 1 g of wet weight of submerged
fungal culture. The genomic DNA was isolated
from gll the samples and was quantified using
Nanodrop, starting with 2 pl of DNA samples. The
primers of apa proteing were degigned based on the
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published sequence of genes encoding for thess in
A. flavuz and A. parasiticus. The PCR mix used for
amplification of all the above genes included 1x
Stendard Taq Reaction Buffer, 200pM
Deoxymcleotide solution mix, 0.2 pM Upstream
Primer, 0.2 pM Downstream Primer, 0.75 units of
Tag DNA Polymeraze/25)1] PCR reaction, 100-
125ng of DNA Template and the volume was
brought te 25p] with nuclease free water. PCR
amplification was performed in 25ul of a reaction
and PCR was carried out ag 1 step at ¢4°C for 10
min and 35 cycles of the three ateps; 1 min 94°C, 2
min at 57°C for apa, one fmal 5 min step at 72°C
and thenhold at 4°C. PCR products were separated
by electrophoresis on a 1% agarose gel with 0.5%
ethidimm bromide in 1x TAE buffer and visnalized
under UV light in a gel documentation system. A
single amplification product of expected size viz.
1032 bp for apa pene was observed which could
apecifically differentiate aflatoxin producing i.e.
A. porasiticus and A flavix fimgi from nom
producing 4. aryzae, A, fisnigatus, A.niger fungi,

1 234 5678 % 101 12 31415

Fig. 41. Amplification of qpa pene in vabions target sample

Lane no. M- 2-Log DNA Indder, LANE 1-15: A fionigaius,
A. fionigatus, A. oryzae, A niger. A oryzae (MTCC3107),
A, parasiticus (MTCC 2798), A, parasiticus (MTCC 2747),
A fove (MTCC 2798), A flaver (MTCC 2794,
Gromdmit, Rice rice, Groandmit, A fBawier BBES, Al
parasiticus BRES

Process technology for shelf stable millet flour
and gihmten free baked products

Desplia Gosvwamnd and R K Gupla

Enhancement of shelflife of barnyard millet flour
uslng hydrothermal treatment

The bamyard millst (whole) sample (10-11%
meisture, wb) was given hydrothermal treatment by
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Bamyzrd millet prains
(whole, moistare content 10-11 %)

Soaking in water at room temperature
(32% moisture content)

}

Stegming
(1,2, 3,4, 5 and 6 mim)

Drying (50°C)

}

Hydrothermally treated barnyard
maillet

|
Delulling
l. .
{
Pulverizing
l

Hydrothermally treated
bamyyard millet flour
Fig. 42. Process flow chart for preparing barayard
millet flour with enhanced shelf lifie

souking (up to 30% moisture content), stearing for
different time period {1, 2, 3, 4, 5§ and 6 min)
followed by drying to 11-12% moistore (at S0-60°C)
(Fig. 42).

The flour samples obtained from yntreated as
well as hydrothermally treated bamyard millet
were analyzed for peroxidase activity (spectro-
photomeiric method), pasting propertics, water
absorption index, water solubility index (WSI) and
metnumental colour (L, 3, b).

The effect of hydrothermal treatment on
peroxidase activity, water absorption and water

38
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solubility index and colour (L, a, b and YT values)
are shown graphically in Fig. 43, 44, 45 and 46,
respectively. It iz observed that hydrothermal
treatment decreased the peroxidase enzyme
activity significantly from 0.323 {rate of changs in
absorbance per min) in the untreated sample to
0.011 in hydrothermally treated sample steamed
for 1 min only. Further increase in steaming time
decreazed the peroxidase activity significantly
from 1 min to 5§ min There was however, no
significant reduction in enzyme activity when the
steaming time increased to 6 min. Hence in the

hydrothermal treatment the steaming time for 5
min may be selected based on the effect on enzyme

Hydrothermal treatment increased the WAT with
ateaming time up to 2 min ad then decressed, The
WESI of szamples incressed with hydmthermal
treatment. The pasting properties of the millet
sgmples decressed with the hydrothermal treatment.
Hydrothermal treatment of bamyard millet requlted
into increass in darkness and increase in yellowness
ofthe prains.

0130

0100 o
G.ODED 4
00060 4
C.o0d0 <
0O0E0 o
1 2 3 . 4 3 G

Pe-rowldase activity {change in 0.0,/ min}

00000 =

Steaming thme [min)

Water Absarption Index (/g )

T —_ - —_— — - it . —_— __."'
a 1 Z 3 4 a 6

Steaming time [min)

Fig. 43. Effect of hydrothermesl pretresiment om
peroxidase activity in bamyard millet flour

Fig. 44, Effect of hydrothermal pretreaiment on
water absorption index of barnyard millet flour

0 1 2 Ei B 5 &

Steaming time {min)

_35.00 -

> 30.00 -

E 25.00 -

£ 2000 1

3

v 15.00

e

2 10.00 -

T 500

g i . < .
R R

0 1 2 3 4 5 B

Steaming time {min)

Fig. 45. Eifeet of hydmthermal pretreatment on
water solubility index of hamyard millet flonr

Fig. 46. Effect of hydmothenmal pectreatment on
yellowness index of barnyard millet flour
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Development of functional & convenience foods
based on maize & sorghum

Monika Sharma and Mridula D.

Coarse cereal based protein rich extruded snack
food product

Extrusion is the process by which the starchy
and/ or proteinacious materials are plasticized by
combination of heat, mechanical shear and pressure.
Extruded snacks were prepared from coarse cereals
i.e. maize and sorghum along with rice and legumes
viz. bengal gram and soybean chunks etc. Extrusion
was performed on co-rotating twin screw extruder
(7.5 HP motor, 400V, 50 cycles, L-TSE model, Basic
Technologies Private Ltd. Kolkata) with die opening
of 3.55 mm. The process parameters viz. diec head
temperature (90-110°C), screw speed (330-350
rpm) and feed moisture content (14—18% wet basis)
were optimized through central composite rotatable
design (CCRD) for developing protein rich
multigrain extruded snacks. The extruder was
through feeder speed of 23 rpm and feed rate 10.5
kg/h. Steady state conditions we achieved in 20
minutes. Extrudates were collected and dried at 40°C
for 30 min in a tray drier. Based upon the statistical
analysis of the data, the optimized conditions with
highest desirability level (=0.93) were 14% feed
moisture content, 110°C die head temperature and
3424 (342) rpm screw speed. This optimized
solution was further validated by analyzing the
dependent variables for the sample extruded at the
above mentioned conditions. The protein content in
the developed multigrain extruded smack were
15.50% with 72.11% in vitre protein digestibility.
Also the calories in the extrudates are 377.01
kcal/100g, thus it can be concluded that the product
has great potential in combating protein-calorie
malnutrition. Also, the multigrain approach viz.
combination of cereals and legumes is very
successful for developing protein rich extruded
snacks.

Protein rich complementary food mix

Complementary food mix was developed from
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extrusion processing of maize, sorghum and
legumes. The process parameters viz. die head
temperature (90—110°C), screw speed (330-350 rpm)
and feed moisture content (14—18% wet basis) were
optimized through central composite rotatable
design (CCRD) for developing protein rich
complementary food mix. Based upon the statistical
analysis of the data, the optimized conditions with
highest desirability level (=0.93) were 14% feed
moisture content, 110°C die head temperature and
342.4 (342) rpm screw speed. The extruded sample
prepared under the optimized extrusion conditions
was powdered and carrot powder and whey protein
concentrate were also added to increase the
nutritional value. The optimized mix was analyzed
for proximate composition and mentioned in Table
25. The developed mix contains more than 25%
protein content and possesses good sensory
acceptability, thus can be suitably used as
complementary food mix. The developed mix can
also be used as a protein supplement for children
even above 3 years of age.

Table 24, Quality characteristics of coarse cereal

based extruded products
Parameters Values
WSI 20.92 to 45.37%
WAI 3.74 to 5.22g/g
Expansion Ratio 2.64t03.18
Bulk density 87.14 to 158.90g/cc
Hardness 23.27 to 68.17N
Breaking strength 1.063 to 5.94 N
L value 67.09 to 70.93
a value 4.27 to 5.45
b value 23.96 to 33.10
Hue 78.19 to 82.19
Chroma 24.54 to 33.44
Overall acceptability 7.1t082
Peak viscosity 94.5 to 234.5 cP

41
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':blels. mw o S Development of fat replacer & hydrocolloid
mpemen from pearl millet and barley

Parameiers (w.h.) Valoes Monikn Sharms, DN Yeday & AK Singh

Moirture, % Process standardization for starch isolation
Agh, % from pearl millet

Protein, % i s R
Fat, % Starch isolation process has been stendardized
Carbolrydrates, % ; form HC-10 varisty of pearl millet flour {60 BSS)
Crude fibre,% at 4000 rpm with the 4-5 centrifugetion cycles and
Caleium, mp/100¢ the detamled process has been mentioned m Fig. 49.

Tran, mp/100g

Pear] millet flour (0.251mm)

Incubating at 45°C for 90 min in NaOH solution

}

Centrifugation 4000 1pm, 15 min

Whitizh sediment cbtained, suspended in distilled water
and again i

}

Repeated notil prime white sterch obtained

pH adjusted to 6.5 to 7.0 & filtered throngh Buchner funmel

}

Drried at 50 °C in hot air oven

Pear] millet starch
Fig. 49. Process protocol for starch isolation
from peaxd millet

Characterization of pear] millet starch

Charsctetization of pear] millet starch was done
for physical, chemicel, functional (like WAL, WSI,
ES, EC and OAC index), structural (Scanning
electrom microscopes), theolopical (Loss modulus,
storage modulua, pesting characterigtics) and
thermal properties (using differential scanning
calorimeter). The isolated pear] millet starch was
evaluated for its chemicel composition and it
Fig. 48. Nuiritious complementary food mix contained 97.39% starch (db), 2.412 % ash (db),

0.182 % protein (db)} and 0.016% fist.
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Fig. 50. DSC graph for native pear] millet starch

Primary processing and valoe additlom of

peendocereals
8.K. Alekshs Kodes, Mriduls I}, and RX. Gupta

Determination of physicothemicn] properties of
buckwheat

Buckwheat is a pssadoceresl crop, belonging 1o
the gemun Fagopyrmn of the fianily Polygonaceas,
which is produced all over the world In India,
buckwheat iz a traditional crop of the high altitude
Himalayen regdon having multifaicos utitity, It ia
highly nufritive and is also imporiant as a
pharmaceutical plant. Phyzical properties of these
buckwhwat (Fapopyrum esculentum) weeds have
been deftermined as a fonction of seed moisture
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contznt, verying from 9.89-20.48% (db). Lengih,
width, thickness and geometric mean diameter of
buckwheat sseds increassd significantly (p<0.01)
from 5.29 to 6.02mm, 3.59 to 4.16mm, 334 o
3.71mm and 4.02 to 452mm, redpectively with
increase in moizture content Sphericity had
sipnificent differences with moisture content of the
sced. The values ranged from 0.75 10 0,79, Thousand
seed weight increased linearly from 2426 gto 26.61
E. A limesr significant increase of aced surface arca
(S) from 51,04 to 64,57 mm® was ohserved at the
studisd moisturs range. Bulk density (p,) and troe
density (p) decreased linearty (p<0.01) from 669.10
to 61538 kg/m’ and 1136.88 to 1111,11 kg/m’,
respectively. But the porosity increased significantly
{p<0.01) from 41.15 to 44.62%. The experimental
results of angle of repose showed a sighificent
increasze of 25.45° to 28.78°. At all moisture content
lewels, the static and dynamic cocfficient of friction
were maxingm on mild steel surface and minirmgm
on glass surface. The coefficient of internal friction
increased bEneardy from 0.753 to 0.891. These
propertics determined gt the stodied moigture content
would be helpful in designing the equipment for
handling, trangporiation, processing and storage of
Tockwheat.
Cleaning and grading of buckwheat

Sorghum cleaner was adopted for cleaning the
bockwhest seeds and the efficiency of the machine
was determined a8 78%. Perforated metal screens of
roud] openings having 4.5mm end 1mm diameter
were need for cleaning and grading of buckwheat
seeds. The pedal cum power cperated screen cloaner
oo grader wes adopted for the purpose of grading
buckwheat seeds. The capacity and the efficiency of
the prader were determined as 20kg/h and B4%,
respectvedy by manusl (pedal) operation.
Debulling of bockwhent
model sbrasive dehuller (single abrasive disc) at
diffsrsnt meisture comtent and residence time.
Meximum dehulling efficiency of 56.34% wus
chtained at 5. 89% moisture content at the regidence
time of 60s. Sorghum dehuller (single abrasive

43
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roller) and millet pearler (multiple abrasive discs)
were also adopted for buckwheat dehulling.
Reduction in dehulling efficiency of sorghum
dehuller was observed with increase in moisture
content. The dehulling efficiency was 55.70% at
8.6% mc. and reduced to 52.76% at 11.25% mc. The
millet pearler with multiple abrasive discs gave
45.92% dehulling efficiency at 11.4% mc.

Dehulling of hydrothermally treated buckwheat

The effect of hydrothermal treatment of
buckwheat seeds on its hullability was determined.
Duration for soaking and steaming of buckwheat
seeds were kept as Omin, 15min and 30min, 5min,
10min and 15min, respectively for this study. The
results showed the maximum dehulling efficiency of
70.1% for the seeds soaked for 30min and steamed
for 15min. The dehulling efficiency of completely
parboiled seeds (T10) was determined as 70.6%
(Table 26).

Effect of hydrothermal treatments on the
antioxidant properties

The effect of hydrothermal treatments on the
antioxidant properties namely total phenolic
content, flavonoids and radical scavenging
activity were determined. The results showed that
the individual effects of soaking, steaming and the

interactive effect of soaking and steaming were
significant on the antioxidant properties of
buckwheat flour. The total phenolic content of the
treated buckwheat flour ranged from 363.06 to
523.71 mg gallic acid equivalent/100g dry matter,
the flavonoid content ranged from 188.48 to
419.65 mg/100g dry matter. Total phenolics and
flavonoids were found to increase with the
duration of steaming. The radical scavenging
activity in terms of 2,2-diphenyl-1-picrylhydrazyl
(DPPH) of the treated samples were found to be in
the range 0f 52% - 70%.

Design and development of oat dehuller
8.K. Aleksha Kudos and Anil Kumar Dixit

Experiments were conducted to evaluate the
performance of sunflower dehuller (impact type) for
dehulling of oats at 8.12 % and 13.33% moisture
content, The dehulling efficiency was found higher
{67.76% at 8.12% mc than at 13.33% mc (37.94%).
The overall efficiency of the dehulling system was
also found higher at reduced moisture content. The
values were 59.52% and 20.97% at the mc of 8.12%
and 13.33%, respectively. The dehulling efficiency
as a result of hydrothermal and kilning treatment of
oats was 46% and 45.8%, respectively.

Table 26. Effect of hydrothermal treatments on dehulling of buckwheat

Treatments Colour quality of flour Dehulling efficiency,%
Lightness Hue Chroma based on Kupritz formula
Overall
Coefficient of Eoettelent efﬁciem.:y of

. of wholeness dehulling

hulling of kernel 1,% system,%
T1 (0/5) 83.61 1.48 8.18 94,98 0.37 3523 61.60
T2 (0/10) 85.27 1.47 8.69 95.47 0.43 41.17 64.28
T3 (0/15) 89.36 1.47 8.66 95.36 0.38 36.10 61.35
T4 (15/5) 87.64 1.46 10.01 92.41 0.29 26.39 53.44
T35 (15/10) 86.78 1.50 10.5 94.51 0.58 54.90 64.12
T6 (15/15) 86.56 1.47 11.08 95.83 0.46 4432 59.38
T7 (30/5) 87.63 1.47 10.68 92.96 0.3 27.54 52.92
T8 (30/10) 87.32 1.43 10.29 94.55 0.5 47.02 57.75
T9 (30/15) 84.1 1.46 11.01 96.69 0.68 65.49 70.10
T10 80.24 1.39 13.48 98.45 0.59 58.25 70.58
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HORTICULTURAL CROPS PROCESSING DIVISION

A value chein on commercial exploiiation of
underutilized fruits of iribal zones of Rajasthan

P, . 8harmg and Ramegh Kunapr

Optimization of method for extraction of jasn

pulp
cold process) were tried to asszess the quality and
recovery of pulp from famua fruit. In hot extraction
method, jomnm fruit were heated for 5 min to
separate the pulp from the seed and then passed
through the pulper to extract the pulp while in cold
found most appropriats as it resulted in higher pulp
recovery (68%) with deep purple coloor. Cold
exhachmmeﬂmd,anﬂmnthahmdmeﬂ%pulp
yisld (Tabls 27). The [ Pram

quably parameters in
hot and cold extracted

jamun pulp were
foomd 1o be 12.0 and

12.8°B TS5, 1.18 and |
1.33 % acidity, 3.35 ©
and 227 pH, 0.718 S
and 0.881 OD at 632
nm (Phenols),

5l ]
respectively, Total pig 51, Extraction ofjm
antioxidant capacity pulp in process

Table 27. Phyuico-chemicsl properties of fesum pulp

of hot exiracted pulp was higher (0.213 OD at 517
nm}) as compared to cold extracted pulp (0.211 OD at
517 nm).
Storage stability of foawin RTS beverage

Mint based famue: RTS beverages were prepared
with 12°B TSS, 0.25 % acidity and 5.0% mint extract,
The end product was evahated for sensory quality
and shelf Tife under ambient condition. Both TSS and
acidity did not chang: toch upto second month of
storage thereafier increased gradnally and reached a
maximum valoe of 12.6°B for TSS and 0.28% for
acidity after gix month
of storage (Table 28).
Vitamin C decreased
while browning
increased during
storage., Though, there
wad propgregeive
decrease in sensory
quality of the product
yet the beverspe was
still highly acceptable

ambient storage.
Effect of 1-MCF and chitosan coatlng on keeping
quality of ber

Ber fruita harvested at mature green stage were
treated with 1-MCF at 500 ol " for 12 hours and 2 %

Puip quality parameter

Pulp extractien technique

Hot exivaction

Cold exiraction

Pulp recovery (3%)
TSS (B}
Acidity, %
Colour valus L

6 &3
12
133
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Teble 28. Effect of storage peried on quallly of Jamsn RTS bevernge

T58 Acidity
(°B) {%)

Vitamin C Menn
{mg/108g) sensory

12,6 0.25
120
0.26
122 0.27
0.27
12.6 D22
12.6 D.22

4.13 .66
7.74 B.56
7.09 A 512
6.91 7.65
6.40 7.14
3325 641
434 0.084 537

chitogan golution alone or in combination of both.
The treated fruits were stored under ambiemt
condition. The resplt showed that both 1-MCP mmd
chitosan coating were quile effective in delaying the
fruit softening and ripening. Maximum extension in
shelf hife of ber frmt was noticed when the fruits were
treated with the combination of hoith. However, 1-
MCP alone doubled the shelf lifs (14 days) of ber as
compared to control ssmple, which lasted only for 7
days. Biochemical parameters were better
maintained in the fruits treated with sither treatment
ap compared to untreated fruits. The atorage life of
chitogan treated fruits increased by § days amd
enhanced further to 8§ days when the fruits were
treated with the combination of hoth (Fig. 53). 1-
MCP delayed the degreening process bt did not
control the decay loss. Whereas, chitosan coating
meduced fruit spoilage s compared to all other
treatments,

4

12

1o
I I I I
Caiviral Clhtigsn

IR A=

Stpraga durstian ddays)

PR+ |l amn

Fig. 53. Shelf life of ber az affected by 1-MCP and
chitosan coating

Evaluation of compact fruit prader for oblong
and roumd fruit

Compact fruit grader was designed and
evaluated for ita performence by grading ber firuit
variety Umran., The machine way operated
continuously by running at three different specds
(16, 24 and 32 rpm) for 2h. The machine consists
of rotating disc at a specific inclination with four
grading boards, The grading efficiency of the
machine decreased with the increase in the speed
of the rotating disc and the highest prading
efficiency of about 90% was observed when the
machme was operated at & epeed of 16 1pm (Table
29). This machine has the capacity of 303, 375, and
460 kg'h with grading efficiency of around 90, 74
and &5 %, respectively. The machine grades the
fruit in four different grades viz, <25 mm, 23-
30mm, 30-35mm and >35mm dismeder. The
machine is most suited for both oblomg and round
fruits and is operated by 1hp electric motor.
Tahle 29. Performance of compact firalt (her) grader

at differvmi wpoed,

Speed (rpm)  Capacity (kg/h)  Efficlency (%)

16 303 B9.72
24 375 73.56

32 450 5,06
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wiith legat browning, For this, pears were placed at
20°C for varied length of time to obtain the different
ripensss stage and then wers sliced after attaining
three level of matmity viz. no ripening (75 N),
ripened to an average firmness of 59 N and over
ripenad to &8 firmness of 43 N (Tabls 30). Both
sweelness end browning mdex imereased while
vitamin C decreased with the advancement of firoit
ripening. Pear sliced at 43 N tasts good but it was too
soft 1o withstand the mechanical slicing, Browning
index at this stage was found to be highest (61.24)
among all other ripening stages. Slicing at higher
fommess (75 N) resulted in least browning of slices
but texture was unacceptably hard for fresh cating
with poor flavour. Firmness of 59 N waz found more
sppropriste for slicing of pear. Pear at thiz fiommess
aliced well sl had accepiable colowr, flavonr and

30-35mm >35mm
Fig, 335, Ber fiyits graded by the developed maching
Development of process techuolagy for browaing

inhibition, novel product development and by
product ntization of pear

Ramesh Knmar, P.C. Sharmas and Sumil Knmar

Effect of ripening wiege on brovning and tissme
firmmess of fresh cut pear

Ripeness of pear frnit was assessed for
mechanical slicing and subsequent storage of alices

Table 30. Effect of ripening singes on quality of pear
Fruit properties

TS8 (B)
Acidity (%)

pH

Vit. C (rg/100i)
Browning index
Firmnsgs (N)
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Optimization of blanching method for inkibition
of PPO activity In pear

Heat stability of polyphenol oxidase enzyme of
microwave blanching with respect to total
inactivation of polyphenol oxidase activity for
subsequent drying. Relative colour chenges and PPO
activity were studied after different blanching time.
The results showsd thet the enzyme activity
decreased with increase in the blanching time (Fig.
56). Among different methods, microwave
blanching was found most effective in inhibiting the
PPO activity. There was complete insctivation of
PPO after 2 min of microwave blanching compared
to hot water blanching, which took almost 6 min to
reach the stagr of total enzyme inactivation, Steem
hlmmﬁngﬁtlﬂminmﬂhﬁdinlﬂ%ﬂdﬂlml
activity of PPO and was least effective.
Conventional water blanching resulied in more loss
of water soluble vitaming. Microwave blanching was
more effective in retaining the maximum mutrients
except vitamin C. The results also suggested that
yellowness (b value) and brightness (L value)

= W B

—i— MWW

PPC relabunl aiivilly (%)

. 4 +*
I

Rigrhang tav e

Fig. 56, Effect of blanching method on pear FPO sctivity

2 min

3 min

contributed more to the browning mdex compared 1o
the redneas (a value).
Inhibitary effect of various anti-browning sgents
on pear browaing
of fresh cut pear. Study was conducted to determine
the effectivencss of different anti-browning agents
for inhibition of enzymatic browning in fresh cuot
pear. The pear slices were dipped in solution
containing different concentration of ascorbic acid,
citric acid (0, 025, 0.50, 1.0) and cystein (0, 0.05,
0.25 0.50%). It was obscrved that antibrowning
treated slices had significantly less cut surface
browning compared to untreated slices. However,
the effect of citric acid wes only temporary and
gample showed the gign of browning within 8 hr of
slicing. Trestment with ascorbic acid and cystein
gignificantly reduced enzymstic trowning but the
slices treated with 0.5% cystein (Fig. 57) prevents
cut surface browning for a much longer period as
comparcd 1o 1.0 % ascorbic acid treatment, which
ghowed high enzyme activity within two days of
storage.
Effect of onion and garlic extract om pear
browning snd PPO setivity

Onion and parlic extract was prepared by
extracting the onion juice with equal quantity of
water and its effects were determined on pear
polyphenol oxidase. Heated extract was obtained by
boiling the extract for various times at 100°C. The
browning of pear slices was retarded by both fresh
and heated onion extract but it had the maximum
inhibitory effect when heated extract was vaed for

r L .I\. —
f ' ‘
-4n:lln 5 min

Fig. 57. Effect of hot watcr blanching on browning inhibition of pesr
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Though dipping of slices in the extract impaired
the sensory quality of the fruit but it could be a
partial substitite for inhibiting pear browning by
synthetic anti-browning agent.
Effect of firming agent on quality of fresh cut
pear

Pear fryit discs were used to determine the
efficacy of vixrious chemicn] treatmenta (CaCl, and
caleimm lactale each at 0.25, 0.5 and 1.0 %) to
reduce enzymatic browning and excessive tissue
softening. Firmness of the pear discs
proportionally increased az the level of both
firmimg agent mereased. Addition of CaCl,
prevented texiural deficiencies such a3 mealiness
and loss of fimmness and 1.0 % CaiCL treated slices
had the highest flesh finuness value of all the
treatment levels tested (Fig. 61). However, this
treatment resulted in off flavour at this
concentration. Although CaCl, resulted in
maxiomum flesh firmness but 1% calcium lactate
dip waa found best to retain flesh firmness of pear
disc while minimizing the potential for off
flavours caused bynse of CaCl,.

=
Ca Ll e

ir \\‘-‘- ’ L
R =~
E 1k | S %
£, T * §
1| v :
. . " ' Wiemnd AT o Liw

Cadzistt ball vimaanisaan

s psrind fdwn

Fig. 60. Inhibitory affect of onion extract on FPO
activity of pear

dip treatment  Addition of onion and garlic extract
that had been heated at 100°C canzed a stronger
inhibitory effect on pesar PPO then the fresh one, The
polyphenol oxidase of pear was inhibited by onion
extract and this inhibitory effect of polyphenol
oxidase increased with the increase in the
temperature wnd time of heated exiract (Fig. 80).
The extract heated for 10 min reduced the PPO
activity by 43% and firther increase in heating
time had little or no effect on enzyme inhibition.

Fig. 61. Effect of calchim salts on firmness and
getoty quality of Sredh cut pest

Shelf Hfe of fresh ent pear ireated with amt-
browning agent

Effects of varions treatments were evalusted for
extending the shelf life of fresh cut pears. The pear
slices were dipped in 2 solution 0f 0.5% cystein (Cys)
glone or in combinglion with 1,0% caleium lactate
(Cal} for 5 min and then stored at 5°C for 10 days.
Colour changes diming storape was significantly
influenced by the storage period. Browning of stored
sample in terms of brightness, hue and chroma
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decreased with the increase in the stormge durstion
(Table 31). Substantial changes in colour were
mostly observed during the first fow days of storage.
At the end of storage, the brightoces value of fresh
cut pear treated with both cystein and calcium lactate
was significantly higher (67.76) compared to the
alices treated with cystein alone (63.48). It was also
noticed that both brighiness and whiteness index
equally describes the changes in fresh cut pear. Thus,
the combined trestment of cysicin snd calcium
lactate can provide 5 days shelf life when the pears
were sliced at a partially ripe stage of 55N firmness.

EDP om processing of aonia for value addition

Ons EDP was conducted on processing and
utilization of aonla imto novel value added
products during December 2013, Entrepreneurs
from Punjab and Gujarat participated in this
training programme. The traiing was organized m

§ O N FROCERNINE |
UTILITATION OF ADWLA |

order to commercializs the teschnology developed
for processing of aonla into different value added
prodocts like aonla candy, mouth freshener,
laddoo, ready-to-serve beversges, jelly and
murabba. Participants were given hand on
experience for preparation of these products and
were svaluatad through their simulation exercise
for mannfactaring diversified products from aonls
exposed to machinery and tools required for
establishing small scale processing units for aonla
fruits.

Skelf-life enhancement of fresh-cot fruits nedng
enzyme technology

Sunil Kxrier, Bemmesh Ko md V. Eyeckod Nemid

Standardization of method for enhancieg ahell-
Hfe of pomeogranate arils

The experiment was conducted on pectin methyl
esteragse (PME) and Ca™ treated arils nging response
surface methodology. The containers, utensils and
probable surfices likely to come in contaet with the
fryita/arila a8 well a3 pomegranate fruits were
thoroughly washed and sanitized with 0.01%
NaOCL The experimental axils extracted manuslly
were first washed with distilled water and then
dipped in 0.01% NaOCl for 1 min. The arils were
dipped in 0.05 M acetaic buffer (pH 4.0) containing

Storage Cyweine CpiCal  Cydine  CpriCal Cyweie  CyprCal

period (days) Brightncss hm- Hue' Hoe® Croms Croma
0 T6AT 78.47 46,19 4603 3074 2033
1 7133 75.24 4558 4648 3lss 3.7
2 6R.12 TA61 44.97 4536 3280 30.86
3 02 T2.08 4540 4658 3216 3088
4 6630 69.51 45.77 4470 34.14 3177
5 63.48 67.76 44.80 4602 34.03 32.09




food-grade PME and CaCl, and the dip treatments

were performed in a water bath having 35+2 °C
temperature. To overcome the problem of fungal
attack, sodium benzoate (0.07%) was also added
along with enzymatic treatment. Finally, a solution
was prepared by mixing all ingredients (PME, CaCl,
and sodium benzoate in 0.05 M acetate buffer, pH
4.0) and the arils were treated with this readymade
solution to reduce reaction time and minimize
leaching losses. The control arils were simply
washed with chlorinated water. After treatment,
pomegranate arils (treated as well as control) were
drained and dried under shade with forced air. The
treated and untreated arils were packed in 25 W LDPE
perforated bags. The perforation was provided by
piercing 8 uniform pin holes to avoid anaerobic
growth during storage. The samples were maintained
under low (5°C; relative humidity 90%) and ambient
(25°C with 60% RH) temperature conditions for
evaluating the shelf-life. By applying optimized
treatment; 249.33 units of PME along with 1.70%
CaCl, for 24.93 min, the shelf-life of treated
pomegranate arils could be extended by 28 d
compared to control having shelf-life of 20 d under
low temperature storage conditions. The shelf-life
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under ambient condition was 2 and 3 d, respectively,
for control and treated arils.

Changes in physico-chemical parameters were
assessed during low temperature storage of
pomegranate arils. The changes in color values of
pomegranate arils are given in Table 32. The
brightness (L value) of fruit decreased with the
increase in storage period, though L' value decreased
more for treated arils compared to control, but after
the lapse of considerable storage period. Similarly 'a’
value which represents the red color of the fruit
decreased during storage. The 'b' value, however, first
increased and then decreased during storage.

The firmness of pomegranate arils decreased
with the advancement of storage period (Fig. 62). The
firmness of low temperature stored arils was found to
be 0.511 N on 20" d for control, while the
corresponding value for treated was observed to be
0.630 N on 20" d and reached at the stage of control
sample (0.519 N) after 28" d of storage. So, the
enzyme assisted calcium chloride treatment was
found to extend shelf-life by more than 8 days
compared to control. The changes in PLW were less
for treated (1.20%) samples as compared to control

Table 32. Changes in colour scale (L, a, b values) of pomegranate arils during low temperature (5 °C and

90% RH) storage
Day(s) Colour scale
after ‘€ ‘i’ ‘b’
SWTAEE c T C T C T
0 40.39+3.165  40.39+3.165 40.43+5.284  40.43+5.284 6.31£0.978  6.31+0.978
4" 37.19+4.796  38.46+3.631 41.03+1.311 41.82+2.282 15.73£5.550  16.55£2.510
gt 33.50+4.181  37.81+£1.209 42.08+14.364  43.15+3.585 17.584£3.924  17.77+2.591
L= 32.48+1.815 37.31+4.015 40.89+3.069  42.32+11.310 14.05+£1.242  15.39+1.605
16® 31.64+2.419  37.63+8.879  35.98+3.247 36.12+1.111 12.59+4.215 14.25+0.514
20% 31.07£1.764  37.90+1.684  35.04+8.799 35.70+£7.386 12.46+4.635 13.17+3.390
245 32.10+0.605 36.91£2.165  28.74+2.559 31.70+0.779 13.66+2.789 13.20+1.068
28% - 29.69+4.182 - 31.85+8.693 - 11.28+4.922
32 - 26.34+1.828 - 29.86+6.394 - 6.63+1.448

L, a, b represent the color scales for pomegranate arils; C= Control; T= Enzyme treated arils; Scale value=SEm; n=73

51
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Fig. 62. Changes in firmneas of pomegranate arils
during low temperature (5 °C and 90 % RH) stomge
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pomegrangte arils during low temperstare (5 °C and
90 % RH) storage

(1.53%) (Fig. 63). Thus, the physico-chemical data of
the low tempearsture stored pomegranate arils
suggested that the simuitaneous application of PME
and caleium chloride was cepable of making the cell

te arils tissue firmer emough to
prevent weight lossss for longer times and extended
the shelf-life by 8 d compared to control under girmlar
conditions. Sensory evaluation of the confrol and
treated samples showed @ sensary score of 7.5 and
8.0, respectively, for control and treated at 12° d of
gtorage, while the respective coressponding values
were 5.5 and 7.5 at 20" d of storage. The value
decreased to 5.25 at 28 d of storage for the enzyme
treated samples. So, on the basis of sensory score, the
pomegranate arils could be said acceptable up 1o 20™
d. The respective data for ambient storage have been
elaborated in Table 33.

Microbial quality and blochemical parameters
No Salmonella, Staphylococcus and coliforms
were present in fresh a8 well stored pomegranate aril

gamples during storage. Howewver, total plate count
increased sharply for control samples (from initial

TPC of 13x19’ to 63x10° cfu/g at 24" d) while it
reached the comresponding value to control for
trested ssmples (62x10°cfu/g) on 32 d under low
temperature storage. Overall total antioxidant
capacity (TAC) increased during low temperature
storsge for control as well as treated samples
(Fig.64a). The TAC protected the control samples up
t0 20" d, but the treated samples survived up to 28 d
of storage, though the respective increase in TAC
from initial valoe (3929.59 nmols of ascorbic acid
equivalents’s fwt) was 4518.91 (control) and
4918.87 (testment) nmols of ascorbic acid
equivalents/g fwit. (Fig. 64). PFerric reducing
antioxidart power (FRAP) also comoborated with
TAC snd increased during storage, though the
increase waa more in treated samples compered to
control, tius, suggesting less sheli-life of control
fruits in comparison 1o trested ones (Fig. 64b).

The surface browning of fruits is invarishly
attributed to enzymatic oxidation of polyphenols by
polyphenol oxideses (PPOs) in the presence of
atmospheric oxygen, The actvity of PPO increased
continuousty during storage both in control as well as
trested erils, though the incresse wss more
pronounced in control. The PPO activity increased
from an initial value of 162.25 nmols of
purpurogellin produced/min/g frait weight to 512.04
on 24® d in control fruits while the corresponding
value for treated arils was 404.59 nmols (Fig. 65a).
The lipoxypenase (LOX) enzyme causcs oxidative
degradation of unsaturated fatty acids to conjugated
dienes. The LOX activity also showed the similar
trend during the storage pexriod (Fig. 85b). It
increased from a minioum value of 89,92 t0 370.11
and 374.49 nmols of conjugated dienes
produced/min/g, respectively, for control and treated
pomegranate aril pamples after the end of their
storage period. The respective data for ambient
stornge have been enmumersied in Table 33. From
these resulis, it may be suggested that the
simultaneons effect of PME and calcium ions might
be responsible for the decreased and delayed LOX
and polygalacturonsse (due to improved tissoe
firmness) and PPO (due to prevention of enzymatic
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Table 33. Physeo-chemical, microhinlogical and blochemieal profile of pomegranate arils doring smbient
(25 °C snd 60 % RH) storage

™4 ™y 4%3

32444161 : 43,79+5.42 3704671
43 TH1.94 : : 4508544 5050150
B.9TELTG ; 1. 13.31+5.73 14.4 5403

0.508:0 06 : : : ! 0482005 038005

PLW (%) - 2.5640.04 ; - 1454015 1.750.08
TP (cfu x10g) 1340.58 474115 : 1340.58 424115 B1.57L1.85

TALC (mmwols of 3079 5043356 4075.67:21.58 : 3929.59::33.56 4139.01127.74 4685.25:11.05
ascorhic Beid eqfg
fwt)

FRAF (nmals of Fe ** FI0A0E532 3G 12
/g fwt)

3157100 53317075

186.15:3.79

Total antloxidant capacity . Ferric reducing antioxidant power

B Contral W omibre
B Trestadl W Treatad

Diaws tur torgge Dy after skoraps
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Fig. 64. Total anticxidant ity (54a) ad ferric reducing entioxidant power (64b) of pomepranste arile during
low temperature (5 'C and 90 % RH) storags
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Polyphenol oxidase

oy of prirpurog el
producsd fmindg fowt,

L '

Fig, 65a

Liponygenase

Fig. §5b
Fig. 65. Changes in polyphenol oxidase (65a) and
lipoxygetage (65k) activitics of pomegranate atila
during low temperatare (5 °C' and 90 % RH) storage

browning) enzyme activities i treated pomegranate
arils compared to umireated ones. It may be infered
that by applying 249.33 mnits of PME along with
1.70% CaCl, for 24.93 min, the shelf-life of treated
pomegranate arils could be extended by 28 4
compared to control having shelf-life of 20 d under
Tow temperature (5 °C; relative humidity 90%)
storage conditions (Fig. 66). The shelf-life under
ambient condition was 2 and 3 d, respectively, for

Control Enzyme treated

Pomegranate anh at 207 d during low temperature storage {5°C and 50% RH|

Fig. 66. Quality of shored pomegranate arils st low
temperaturns

control and treated arils. A readymade solution has
been prepared, the treatment of which (for respective
standardized time), can prolong the shelf-lifs of
pomegrangle erls. The solution cootains all the
ingredients as ynified mixture, thus, making the
application process simple, user friendly, cheap, leas
Developmient of process protocol for de-bittering
ofkinoow juice

Sonfl Keniar, Ramesh Koy amd PC Sharms

Extraction and estimation of Hmonin amd
naringin

For extraction of limomdn from seeds and peel of
kinmew, 20 g each of seeds and peel, were
homogenized with 50 ml of Tris buffer (0.1 M; pH
7.0). The broth was incubated ot 40°C in a sheker
{150 rpm) for 24 h. After 24 h, the resulting extract
was filtered through
two layers of tooslin
clpth; acidified to
pH 2.0 using 5 N
HCl and kept
undistaribed for 15
min. To the acidified
exiract, added 50 mi

mixed vigorously
and sllowed to stend
for 30 min in a
separatory funnel.
For kirmow juice, 50
ml of jwice was mixed directly with 50 ml of
chloroform and allowed to stand for 30 min. Since
lomonin is fat soluble, it comes i ¢chloroform portion
while other water soluble detwris comes in water (Fig,
&7). The decanted chloroform was used as imonin
cxtract. Limonin was cstimated wsing Burnhsm
reagent with slight modificationa (Vals and Litshitz,
1981).

For extraction of naringin from seeds and peel
of kinnow, 2.0 g each of seeds and pecl, were
homogenized with 50 ml of Tris buffer (0.1 M; pH
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7.0). The broth was incubated at 40°C in a shaker
(150 rpm) for 2 h. After 2 h, the resulting extract
was filtered through two layers of muslin cloth and
centrifoged at 7000 rpm for 30 min. However,
kinnow juice was filtered directly (by omitting
homogenization and incubation steps) throngh two
layers of muslin cloth and centrifuged (Elak,
India) at 7000 rpm for 30 min, The resulting
aqueous exiract was used a3 naringin extract and
for estimation of total sohuble protein, Naringin
comtent was estimated colorimetnically using the
methad of Davis (1947), The values of various
portions of kinnow (wiz. seed, peel and juice) @
given in Table 34, The data showed that limonin
(684524 ppm/g) and soluble protein (53.86
mg/ml} were reported highest in kinnow seeds
while naringin (15825 ppm/g) was roported
highest in kinnow peel.
Exiraction and estimation of limonoate-D-ring-
lactone hydrolase (LIDLH)

after their juice extraction, washed, dried under
shade 8t room temperature, packed m LDPE bags
aml stored at ambient and dried place until their
intended use. The enzymes was extracted by doing
slight modifications of the method adopted by
Breska I and Manners {2004). The sceds were
ground in 0.1 M tris (pH 8.0) extraction buffer
conteining 1% NaCl and 3% polyvinylpymmolidone
(omiiting wse of sodium dodecyl sulphate). The
regulting broth was placed for 2 h in a shaker (150
pm) and filtered through two layems of cheesscloth
aflerwards. The extract wwa centrifuged in a
redriperated contrifuge at 7000 1pm for 30 min and then
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Fig. 68. Fig. showing a mun for LDLH estimation by
HPLC

sopernatent was fillered thmough grade-4 filter paper.

The resulting extract was then filtered thronugh 0.45 p

nylon membrane and used for further analysis (Fig.

68).

High pressure liquid chromatography/HPLC
{(Model: D-2000 Elite; Make: Hitachi, Japan)
consisted of reverse phase C18 column and diods
array detectar. For LDLH enzyme, 525 pl of tris
buffer (0.1 M; pH 8.0), 350 ul of 30% acetomitrile,
109 pl of 1 mM limonin end § pl of enzyme extract
were mixed thoroughly and Incubated at 37'Cm a
water bath for a defined time. After completion of
teaction, 20 ul of 0.25 M EDTA was added to the
Teaction mixtnre, A blank containing the above
530 pl of tris buffer (0.1 M; pH 8.0), 350 pl of 30%
acetonitrile, 100 pl of 1 mM limonin and 20 pl of
0.25 M EDTA wag alzo nun sitnultansously and 80
Wl of each (blank and reacted) fed for HPLC
analyeis. The deerease i limonin concetrtration
was monitored at 21{) nm at a flow rate of 1 ml/min
through diode atray detector (DAD). The peak and
arca were quantified (Fig. 69a, b} and converted to
Ppm uging limonin standard corve and expressed
in ppm of limonin degraded/min, The control

Table 34, Bigchemical anatysly of varisus paris of kinnow

Klnnow Hames

Seed (ppo/g)

Peel (ppm/g) Juice (ppm/m)

Limonin 684524

Naringin 2578.10

53.86
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reaction mixture contained 138E30 AU

{absorbance unit) (Fig. 69a) and a 5 min incubation
of LDLH (5 pl enzyme)} could degrade the limonin
to 42532 AU and the residusl limonin was
recorded as 96298 AU (Fig. §9b). The rate of
LDLH reaction was found to be 58.8 ppm of

limonin degraded/min/ml enzyms extract.

Fig. 69
Fig. 69. Concentration of Limonin fiad initially (69a) and
degraded by LDLH (5 pl of crivde snzyme, 5
min of incubation at 37°C) (69b)

Table 35. Summary of purification of LDLH

Purification of limonoate-D-ring lactone
hydrolase
Total soluble protein from & lot of 1.5 kg of

kinnow geeds was found to be 60440,6 myr for crude
exiract and 4485.7 mg for 25-85% ammonium

Fig. T0. Showing process of osmosis

sulphate fraction Table 35. During parification, the
25-85% ammonium sulphats fraction contained
maximum LDLH sctivity with & fold purificstion of
approx. 3.0 times. The specific activity for cmde
extract and 25-85% ammonium sulphate fraction
was 7.644 and 19.671 units/mg soluble protei,
respectively. The above oblained enzyme was
concentrated by osmozis and dialyzed against zame
buffer (Tris buffer, 0.1 M; pH 38.0) for further
purification and characterization (Fig. 70) wsing
molecular sxclusion chromatography.

Extraction end estimation methoda of limomdn,
naringin and LDLH have been standardized. The
data showsd that limonin (6845.24 ppm/g) and
soluble protzin (53.86 mg/ml) were teporied highest
in kinnow seeds while naringin (15825.00 ppm/g)
was reported highest in kirmow peel. The rats of

Purificution shegp Ttal

wolmme
(mL)

(mg)

Total protein

Tiwial

activily
{units)

Fold
purification

¥ield

TEOOL 604406

44857

1.0
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LIYLH reaction was found to be 58,8 ppm of limonin
tedfmin/m]

Shelf Hife eshancement and quality improvement
of liichi fruit by conirolling pericarp browniog
uging enzyme technology
Bharat Bheshan and PC Sherms

Phospholipase D iz a key enryme involved in
initiation of membrane deterioration. Inhibition of its
activity preventa the destabilization of the
membranes end accunmlation of neutral lipids which
increases the longevity of the crop products.
Stendardization of phospholipsse D (PLIY) enzyme
extraction and egtimating activity asray in the litchi
related class of firoits like pomegranate arils hasbheen
completed. Enzyme inhibition stedica of PLD
enzyme in presence of selective reagenis have been
started and preliminary trials have been successful
using chemical mediated mhibition iechmology to
control the enzyme. For example, inositol, ghreerol
and isoamyl alcohol (methyl-butanol} treatments
have been used at 8 conceniration of one percent and
fruit aamples were immersed in the sohation for 15
min. The dip treatment have proven them as potent
inhibitors of the activity of this cozyme. The
immersion method has been chosen becanse it ig eagy
to parform and effective.

Development of poly-house structure using earth
alr heat exchanger for muskroom coliivation in
semi-arld reglon

Jitenden Singh wd Bhooat Bhoshios

A specific poly-house strocture of 8 x 4 x 3 m gize
was constrocted. Whole poly-house structure was
covered by two layers of the black polythens (250u)
and in between polythene layers 127 thick siraw
material {farm waste) was sandwiched to insulate
and creats smitable microclimate inside the poly-
house. PVC pipes of 20 feet length and 63 nom dia
were agsembled in a serpentine manner and baried in
1.5 m depth from earth surfacs to allow sxchangs of
umder-ground heat. One end of the assembled pipes
was connected with electric blower (450 W) while
other end was protectively opened inzide the poly-
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house 1o allow confionnous exchenge of preveilmg
under-ground temperature. Mushrooms being
sensitive to the biotic =nd ebiotic (climatic)
conditions, its cultivation requires many
adiusteble facilities, which must provide the
growth. Mushroom cultivation under poly-hounse
cnnd:hms in smm—nnd Tegion way fnrund quite

F1g '?1 (a} Cmnpu:tputamzaﬁm mt(b}l’usap
{¢) Mushroom prodoction it

Developed poly-house struchme (Fig. 71) coambe
nsed for round the yesr rmushroom prodoction.
During summer months (April-Sep) Plesrotics (spp.)
mushroom such 88, P ostreasus and P sajor-caju
were grown snecesafilly on wheat straw compost
{substrate) under paly-house conditions.
Evaporative cooling snd exhaust ventilation for 8-10
hig in day time was found sufficient to maintain
temperature between 25-32°C, relative humidity 70-
98% &nd optmum O, =nd CO, concenbrations,
Similarly, optimum growth of button mushroom (A.
bizporus) cun be achieved during winter months
(November-March) using 6-8 h exhanst ventilation
for gassous sxchangs in day hours. Low timns] poly-
house o earth wix heat exchanger was found useful
for warming of the poly-house to maintain
temperature 18-26°C. Comparatively, low tmnsl
polyhouse wa fomed more oeeful, in e of energy
consumption for warming and improved
performance in compost pasteurization.

A, bisporus should be spawned during first
fortnight of the November month for maximum yield
duz to temperatre variabons from November to
March, which is incidently required for mushroom
growth amd development Among the culural
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Fig. 72. (a) Spawnmg (b) Spawn rum and {c) Fruit
body formation of A bisporur (firet flush)

Fig. T3. {g) Polybagz (b) Spewn nun in cratu
{¢) Proit body formation

practices, such as use of quarries (Fig. 72 ., b and c),
polybags and crates (Fig. 73 a, b and ¢), crates wers
foond o cotvvenient snd soitable for spawn run
and gaseous exchange and optimom growth of

Tempersturs during standard weeks of the winter
momnths (Nov-Jmm) wers compiled in sverage ranges
and comparative results were evaluated (Table 36-
38). Earth air heat exchanger was used to raise
scason, Conceptually, it was only ingtalled for
warming of the polyhouse in night hours i.e. 09:00
PM to 09:00 AM. Qutlct temperature of the carth afr
heat exchanger was found static hetween 26-27°C
throughout the year. Temperaturs of the polyhouse
wos mcorded before stmting of EAHE. Durimg
momth of November ingide temperature of the
polyhouse ranged from 20-25.5°C at 09:00 PM ie.
before starting of EAHE snd spplication of EAHE
for 12 h was found applicable to raise inside

Fig. 74. &nwﬁLﬂR sajor-cafu der polyhouse

temperature up to 26°C during first and second week
of November viz., equal to the outlet temperaiure of
the earth air hest exchanger at 09:00 AM. But in third
and second week of November, use of EAHE could
not be much more effective to enhance the inmide
temperature upto the outlet tamperature of EAHE.
However, tempersture vaned fom 24.0-28.0°C
inaide the polyhouse in day hours (11:00 AM to 5:00
PM) without uss of EAHE, which was more than the
open feld (Teble 36). These tompersture moges of
night and day hour were found quite snitable for
mushroom (4. bisporis) mycelinm growth.
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Table 36. Average temperature ("C) inside polyhouse using earth air heat exchanger, EAHE (night and
day hours) and open field during November 2013

Standard Outlet air temp Polyhouse temp (night hrs) Polyhouse temp (day hrs)  Open field

weeks of EAHE nsing EAHE without EAHE temp°C
Night Morning Forenoon Evening Min Max

(09:00 PM)  (09:00 AM) (11:00 AM) (5:00 PM)

First week 27.0 25.5 26.0 24.8 26.6 13.7 303

Second week 274 25.3 26.0 254 26.6 13.0 292

Third week 26.6 21.0 23.5 252 25.0 11.6 29.0

Fourth week 26.5 20.5 22.0 25.0 24.0 10.3 29.0

Table 37. Average temperature ("C) inside polyhouse using earth air heat exchanger, EAHE (night and day
hours) and open field during month of December 2013

Standard Outlet air temp Polyhouse temp., night hrs using Polyhouse temp, day hrs Open field

weeks of EAHE EAHE without EAHE temp"C
Night Morning Forenoon Evening Min Max

(09:00 PM)  (09:00 AM) (11:00 AM) (5:00 PM)

First week 275 17.0 21.0 20.0 18.4 8.2 233

Second week 27.0 16.0 20.2 204 17.6 74 22.6

Third week 26.0 17.0 20.0 18.2 18.0 52 21.0

Fourth week 26.0 14.5 19.2 17.5 17.0 3.2 19.0

Table 38. Average temperature ("C) inside polyhouse using earth air heat exchanger, EAHE (night and day
hours) and open field during January 2014

Standard Outlet air temp Polyhouse temp., (night hrs) Polyhouse temp (day hrs) Open field

weeks of EAHE using EAHE without EAHE temp°C
Night Morning Forenoon Evening Min Max

(09:00 PM) (09:00 AM) (11:00 AM) (5:00 PM)

First week 27.0 14.0 19.5 17.0 17.4 3.5 18.3

Second week 27.0 16.3 18.0 16.0 18.6 6.0 21,2

Third week 26.7 19.5 20.7 17.2 220 12.6 240

Fourth week 26.0 21.0 222 22.0 23.0 139 26.6

Comparatively, low temperature range 14-
17.0°C was recorded inside the polyhouse during
December at night hours, before starting of the
EAHE. Application of EAHE was also found
moderately effective in December to increase
temperature only up to 2-3°C (Table 37).
Temperature between 15-20°C was found favourable
for the primordial and fruiting body formation
(reproductive growth) of A. bisporus.

Oyster mushrooms and P sgjor-caju (P.
ostreatus) (Fig. 74, 75) can be cultivated under
polyhouse conditions in summer months and

similarly, button mushroom (4. bisporus) should be
best grown in crates during winter season. Thus,
round the year mushroom production can be carried
out under polyhouse conditions.

Optimization of suitable coloured plastic mulch
for the repulsion of insect pests in vegetable crops
Jitendra Singh and Bharat Bhushan

Suitability of coloured plastic mulch was
evaluated for the repulsion of insect-pests in

capsicum field (Fig. 76). The seedlings of capsicum
{Indra hybrid) were transplanted on raised beds (1 x 5

59
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m) &t 50 x 50 cm plant to plant and row to Tow
spacing under deip irrigation. Six types of different
coloured plastic mmuiches (black ordinary, black
reflective, blus, green, red and yellow) slong with
wiimlched (control) were used in three replicates.
Highest aphid (550-620 aphid/planf) attack was
formd i yellow plastic mulched plots and in control
(330-400). Whereas, leagt sumber of aphid counts
were found in green (30-50), bine (30-50) and black
plastic (70-85) mulched plots. In terms of plant
growth, more number of branches and leaves were
fonnd in green mulched plots, followed by blus and
black plastic mulched plots. Similarly, in yellow and
red colour mulehed ploda more weed detwity way
obeerved Whereas, ho weed growth was found in
black, green and blue plastic mulched plots. In
cantrol plots, stunted plant growth with more pest
infestation and weed growth (dry weight
~1.8kg/plot) were observed. Earlieat flowering and
fruitng were foumd m preen plastic mulched plots,
which were followed by red and black mmlch
treatmemts. Monthly averags temperaturs of the
black oxdmery poly-films (surfece) was found
highest (30-50°C) from Dec-March, whereas,
reflective black poly film indicated #mimilar

Fig. 76. Differcnt colowred plastic mulching in
capeicnm field

tempereiure 88 in red, preen and bhue poly films (15-
43'C). On the pther hand lowest surface temperature
was observed in yellow poly-film i.e. 14-41°C (Dec-
March), while in conirol plota, it was 16-40°C,
Similarly, during winter (Dec-March), more soil
temperature (13-25°C) was achicved under different
plastic rmulches as compared to control (11-21°C).
in gilver black (3.8 kg/plant) and green (3.4 kg/plant)
plastic mmiched plots, followed by black (3.2
kg/plant) blue (2.9 kg/plant) and red (2.8 kg/plant).
This study indicated that the sibver black, preen, blue
and ordinary black plastics can be recommended for
mulching in capsicum field.
Effect of over tree sprinklers, foggers and colonr
shade nets to redwee keat sivess to pomegranate
crop in semi-arid region of Pusjab
Jitemdra Sinpgh and Bharet Bhushan

Pomegranste firmit damage due to munburn and
fruit cracking have been reported upto 40-50%,
which leads to lees attraction in market and Goally
economic losses, To overcoms this problem,
coloured shade nets, over tree sprinkler, fogger,
borax and keolim were cvaluated m pomegranate
orchard (Fig. 77). Three colour shade nets of green
(35% & 50%), red (50%), black (50%) and an insect
nct of 50 mesh size were installed overthe four plants
of pomegranate at 3 m height, uging bamboo frame.

Fig.'?’?.anngrgmtaplantgmwﬂlandyiold
mnder different treatments
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Fig. 78, Pomegmnate plant prowth and yield imder
differest trestments

Other treatments such ag over tree sprinkler and
fogger were installed at 2.5 m height to create humnid
&nd cool microclimate.

Symmeirically, four plants were treaisd by

kaolin {(4%) and borax (0.4%4) to protect the fruit peel
agninst excessive soler rediation. During frst year of
experiment, highest fimit set and lowest sunbum and
fruit cracking was achieved under black shads net
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houss. Similarly, lowest temperature of
pomegranaie peel and leaves was observed onder
black shade net comditions i.e. 31.6°C and 32.0°C,
repectively. Wheress, peel and lealtemperahure was
found highest in open conditions iz, 36.1'C and
36.4°C, reapectively.

All the ghade net honses remained installed
throughout the year 1wz reduced sunlight could be
available for the plents, which indicated prolonged
dormancy of the plants under shade nets conditions.
As light intensity increazed in April month,
emergence of new leaves was also observed wmder
plant growth with almost negligible flowering and
froiting under all the shade nets (Fig. 78). Among the
treatments, overhesd sprinkler was found quite
suitable to reduce mumburm and froit cracking
Therefore, it has been concluded that sumbumm and
fimit cracking can be reduced by installation of black
shade net house during May month or when
complete fimit act tekes place. This net should be
necessarily removed after harvesting to  attain
tangible plant growth. On the other hand use of
ovezhead sprinkler from Maey to August or up to
harvesting cam be recommended to reduce sunburn
and fruit cracking in pomegranate in semyi-arid
region of Abohar,
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TRANSFER OF TECHNOLOGY DIVISION

Mobilizing mass media support for sharing agro-
information
Indu Karki and Jitemdra Singh

The year 201314 witnessed linkages developed
with All India Radio, Jalendhar and private channels
for dissemination of information and for coverage of
various institute’s events and technological stories.
More than 100 news-clippings in leading regional
and national dailies were published. You tube
channel on video films prepared under the NAIP
Mass media project was started for wider
dissemination of films. Besides, these films were
exhibited during different farmers' fairs across the
counitry to motivate farmers and entrepreneurs.
Achievements at a glance may be seen in Table 39,
Coverage in print media

As many as 102 news-items were published
of innovative farmers, tramsfer of technology events,
training programmes, institute activities, visits of the
important personalities and new technologies ete.
(Fig. 79) Coverage appeared in leading regional and
national dailies and generated considerable impact.

Radio Programmes

All India Radio (AIR) station Jalandhar covered
the 13 radio programs organized at the Central
Institute of Post Harvest Engineering and
Technology, Ludhiana under the rural program
named ‘Do Dooni Chaar', The various topics were
covered like Business Planming and Development,
Turmeric processing, Marketing of agricultural
produce, Bajra processing, Value addition of maize
and sorghum, Probiotics, Hygienic poultry
processing, Better method of fish processing, Pork
processing, Agro processing and related health
hazards, Fish processing, Evaporative cooled room
and Tomato processing. The programmes were
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Fig. 79. News items related to Post-Harvest technology




ANNUAL REPORT 2013-14

broadcasted through & powerful 300 kW of could slso be lstened m parts of Haryana,
tranzmitter on medium wave frequency at 873 KHz Himanchal Pradesh, Uttarakhand, J&K and
and covered whole state of Punjab, while programme Rajagthan,

EBrochures of Technologies : Brochures of 12 technolopy belongs to CIPHET as well as develop fimded
project were printed mnd e shown below :

Publication of techuology brochures
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Tahle 39. Achievementis ot a Glance

Activities Ackievemneris

Newn clippings 102 news clippings were published in leading regionnl and national dailics

Radic programmes 13 mdiv programmes on varions CIFHET technologivs were sired.

Vit of madiz parsons 3

Featore shiriesinriicles 12

Onlive nwws Bam/viories 30 nevore itemne. were published in cyairnese.com, fabmesr.com, YahooNews,
Scoftrade_com, Webindial23.com, Neweoncindincom, Mewkerals com,
Indisdn.com, Cypee.com

Frinting of techmolegy Brochures on 12 different techmologies of CIPHET and externally fimded

brochures projects weve publighed. Total 2400 coplse wars peinted,

CIPHET medis oa You{[[l)

“CIPHET Media” was created on YonTuobe. Through this video of various technologies can be viewed
on werw youtube com. Hits by visitors to the technologies® videos are given below:

5.No. Name of Video/technology Webalte hits
1  Evspomtive cooled room 112 views
2  Grass root sntrepretenr-a snccsss etory of CIPHET tradned 111 visove, 5 likes

entreprensur Kallash Chowdhary

3  Shaping a new tomomow 48 vicws
4  Catle fead 221 viwwe
5  The net howse of net profit 4625 views, ¥ likes
6  The change maker 75 views, 10 likea
7  Sultan of fisherine 453 viswe, § liles
8  Bachitter Singh-soyabean processor 156 views, 6 likes
%  Potato sceds for proxperity 44 vicws
10 Sadfiron revolytion in Kaghmir 355 views, 3 likes
11 Parivertan ki lahar 2444 views
12 CTPHET green chilli powedsr 203 viswe
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Impact Assessment of Entrepreneurship
Development Programmes (EDPs) conducted by
CIPHET

Anil Kumar Dixit and Indu Karki

The objectives of the study were to find out the
benefits of EDPs and licensing of CIPHET
technology to the beneficiaries and to identify and
prioritize the constraints hindering adoption.
Primary data from 127 persons (49 EDP participants
and 78 licensees) were collected with the help of
Schedule-I and scientists response on EDPs were
ascertained with Schedule-II. Multiple regression
analysis and Garrett's ranking technique were
applied. It is evident from the survey that 27.55
percent of licensee and EDP participants have either
already adopted CIPHET technology or in process of
adoption. The mean score (on the scale of 1 to 5) with
respect to awareness creation (4.55), improvement in
technical knowledge (4.33) and confidence building
(3.98) revealed participants satisfaction level
between highly agree to agree. The economic
benefits accrued to an entrepreneur from soya

Table 40. Ranking of constraints faced by entrepreneurs
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processing and green chilli power were estimated to
the tune of 5.8 and 1.5 lakh per annum, respectively.
Some intangible benefits such as product
diversification, exploring market channels, quality
consciousness, and participation in training at abroad
were also observed. Market is found to be the key
driver for adoption of technology as it established
positive and significant (p< 0.01) relationship. Other
factors favoring adoption are innovativeness in
technology and participation in trainings, exhibitions
and innovators meet. Further, non availability of
market for final product as far as demand of final
product, competition among entreprencurs and
private companies is concerned, rated as top most
constraint (Garret score 76.35) as shown in Table 40.
The entrepreneurs have also expressed their concern
that the price of raw material is high particularly in
case of peanut and green chilli. Participants
suggested for more hands on practices during
EDP/training programmes, as they have rated this
I most influential constraint. In addition, non-
availability of credit and non-availability of precise

Factors Garrett mean score Rank
1. TECHNO-ECONOMIC CONSTRAINTS

Less Technical skill 22.00 VvII
Technology non -availability (full package or a component) 26.87 VI
Hands on experience during EDP 39.24 I
2. FINANCIAL CONSTRAINTS

Non-availability of credit 35 v
Higher interest rate 18.62 VIII
MARKETING RELATED CONSTRAINTS

Market (In terms of demand, timeliness and competition) 76.35 I
Non-availability of raw material at reasonable price 43.36 IT
Higher packing and packaging cost 10.37

Commission and taxes 14.49 IX
Market information (price, demand and supply, and v
intelligence} 30.99

3. PHYSICAL AND INSTITUTIONAL CONSTRAINTS

Power 18.62 VIII
Communication 10.37 X
Quality control laboratory 6.25 X1
Social capital least developed (farmer organization, NGOs, and XII
other public and private institutions) 2.12

Franchising model- not exist 14.49 IX

65
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Prodoet divergification based on EDP on guava
proceseing (Village Muajgarh)

and timely market information were rated az IV and
V position, respectively. Some physical (such as
non-gvailability of power, communication, and
quality control) and institational constraints (ie.,
leaat developed social capital and franchixing model)
were also reporied but ranking i3 less, Undoubtedly,
these constraints limit the adoption and soccess of
processing technology. Hence, there is a need to
dewvelop comprehensive strategics by government,
research institations and other line departments in an
misgrated manmerto deal with theae constraints 50 a3
to accelerade the powth of processing sector. Finally,
need base EDP considering socio-economic and
geographical dimensions, resources availability, and
willingness to pay and accepbmee of imended
beneficiary, needtobe promoted.

Assessment of occapationnl henith hazards
among workersin agro processing unity
Karid Indn and Galloprad Nieah

Fifteen units which incloded flour mills and rice
mills were sslected. In a flour mill, the average
number of whest milling machines was one to two
with milling capecity of 15, 20, and 30 qt/day. All
had aboiurt 3-6 workers who wers working for 8-12
collected from the workers of APCs and rice mills
regarding working hours, type of shift, work related
illncases, health hazards ctc. The environmental
parameters like temperatyre, relative hnmidity
(RH}, noise and dust were also studied with regard
to APCs, The guidelines of Canadian Centre for
Occupational Health and Safety (CCOHS) were
followed during the noise & dust survey. Layout

" | L
Fig. 80. Grid formation on the floor of Agro Processing
Uit

showing location of various machines and workers
in the mills were prepared. Grids of specific size (ie.
0.5 m’, 1 m’, 2 m") was made on the layout based on
the gize of the ynit and to get the repregentative data
for theunit {Fig. 80).
Eavi ial conditi

The environmental conditions ie. average
temperature, RH, air velocity and ambient moise
during the period of investigation were found to be
33.1°C, 63%, 4.6m/5 & 7.1 dBA respectively in the
milking unit 1, 36.6°C, 59%, 4.6m/s & 58 dBA
regpectivelyinunit2, and 31,9°C, 82%, 3. 3m/fa & 69
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Table 41, Sound imtensity relaied to different work units and corresponding maximpm exposore Hmit

sccording to NIOSH and OSHA st unit 1

Grid point lml

Nniluomull

sommd NIOSH max.
(dBA) Imtenaty (ABA)

OSHA max.
sxpormrs lmbt (hre)  expomre Hmit (hes)

21 90.3
22 R79

23 B2
26 B R
27 945
28 g6.5
31 93.6
32 98.5

33 .3
a8 922
39 29
43 955
4. 924
32 985
13 943
37 L |
38
42 945
Welghing halance 14 g246
Whest gtarape 11 B0
seciion 15 9
Flour hagn storage 1
pection 6 334

Power
iransmbssion moit

235 787
4.89 10.7
£ | § 10.26

33z
0.39
565
LD
035
0.53

ELEREEE

b=
e
-]

“‘T
L3l
0.35
0.93

0.589

CEc-DEgEeREE:

dBA respectively in milling unit 3. In wmit 4, the
average temperature, relative humidity, air velocity
and ambient noise were found to be 30°C, 54%,
4.6m/s & 66.9 dBA respectively. Likewise, in all the
flomgr mills data were collected,

Source of nolse and the maximom exposure limit
according to NIOSH and OSHA

In unit 1, highest sound level was generated at
power transmisaion mnit varying n the mnpe of 92.2
dBA and 98.5 dBA and the average sound intensity
of 95.1 dBA which was highest among all noise
sources. Power iransmission umit causes highest
sound infengity due to improper power trangoriggion
mechanism. Sound generated by wheat milling
machine is caused doe to the millmg action of stone
mills, The lowest noise level was recorded ot flour
hags atorage section with 82.6 dBA.

In unit 2 also, highest sound level was reconded
at power transmission gnit varying in the range of
91.1 dBA and 94.2 dBA with the highest average

Fig. 1. Collection of data on dust

sound intensity (92.6 dBA). The lowest noiss level
was recorded at wheat storage section with 83 dBA.
The details are given in table 41,
Dust Concentration standards

ACGIH recommends 8 TLV-TWA of 0.5 mg/m’
for oecupational expogure to inhalable flour dust to
protect against sensitization and other respiratory
symptoms.
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Dust concentration at different grid points of
wheat milling units

For dust, PM 1 & PM 2.5 indicate respirable
fraction and PM 10 indicates thoracic fraction. In
unit 1, total suspended particulate (TSP) at some
points near all the workplaces were above the
recommended value of 0.5 mg/m’ (ACGIH 2004).
The highest measured TSP TWA value was 17.941
mg/m’ at the wheat feeding section which was
much greater than the prescribed limit. This might
be due to dust dispersion during the task of feeding
wheat into the hopper. TSP TWA values near the
milling machine found to be 2.522 mg/m’, 1.052
mg/m’, 1,067 mg/m’ and 1.056 mg/m’ which were
again more than the limit. The reason behind this
may be that these points were near the hopper and
vibrating screen where dust get suspended due to
pouring of wheat and to and fro motion of the
screen respectively. Near the wheat storage section
TSP values were 6.568 mg/m’ and 7.910 mg/m’
owing to flour collection area and milling machine.
TSP value near the weighing balance was 0.532
mg/m’ which was also found higher due to flour
compensation done during weighing process and
also due to the dust emitted by the bagging
operation which was carried out near the balance
(Fig 81).

In unit 2, highest measured TSP TWA value
was 4.435 mg/m’ at the flour collection area which
was much greater than the prescribed limit. TSP
value at the wheat feeding section was 4.283
mg/m’. The reason may be the dust dispersed
during the task of feeding wheat into the hopper.
Likewise, data were collected for all the units.

The highest TSP TWA among all units was
17.941 mg/m’ in unit 1. In other units, highest TSP

was found in the range of 1.146 mg/m’ to 4.283
mg/m’. The unit 1 had small size, poor ventilation and
was most congested among all the units. It indicates
that the dust particles get more concentrated due to
smaller size and poor ventilation.

Development of national database on post-harvest
technologies

Indu Karki, Tanbir Ahmad and S K Nanda

Commodity wise data were collected on post-
harvest management and processing. The
commodities like cereals (wheat, rice, maize), pulses
(red gram, pigeon pea), oil seeds (soybean and
ground nut), vegetables (potato, onion, tomato, peas),
fruits (pomegranate, banana, litchi, pineapple,
custard apple, mango, citrus), plantation crops
(cashew nut, coconut, arecanut) were covered.
Information was collected on aspects like maturity
indices, harvesting season, equipment and gadgets
required for postharvest processing which included
data collection on destoning, pre-cleaning, cleaning,
sorting/grading, storage, etc. Besides, manufacturers
of machines, their complete address along with the
approximate. cost of machines, suppliers addresses,
phone numbers, emails, photographs of machineries
etc were also collected. A proforma/survey schedule
was prepared for collection of data and sent to 833
manufacturers associations all over India.
Information were also collected on secondary
processing like value addition and product
development, extraction of possible bio-active
compounds, packaging, storage and cold chain
management, equipment & machines required and
their approximate cost, suppliers addresses, phone
numbers, emails, photographs of machineries etc.
The information is being collected in the following
format:

Table 42. Format for Database Management System (DBMS)

S.No Name of the Specification Approximate Photograph Name and address
equipment for (Capacity of .the cost (Rs.) of machine (including mobile'
post harvest gadget/machine) no., fax no., website

and e-mail) of
management of manufacturer/sup
crop plier
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Other activities undertaken / athievements by
TOT Dividon

Trainings imparied

a) Farmer: Training

»

Otganized a treining programmme on Post-
Harvest Technologies for Rural Catchment’ for
20 farmers during October 10-14, 2013 for 17
farmery from Namakial, Tamil Nadu sponsored
by Agriculture Technology Management
Agency (ATMA), Namakkal, Tamil Nadu,

A training on 'Handling and Processing of
Turmeric’ was conducted for the 30 farmers from
Maharashtra during January 13-16, 2014, It was
sponsored by ATMA, Wadgaon, Chendrapur,
Maharaghtra.

A four days treining on 'Post- Harvest
Technologies for Rural Catchment' was
organized for 26 farmers from Gondia
(Msharashira) spomsored by ATMA, Gondia
during Pebruary 24-27, 2014,

A three days
training on L
"Post-Harvest |
Technologies |
for Rursl g
Catchment' waa |,
organized for
30 farmers,
Nagpur (Msharashtra) sponsored by ATMA,
Nagpur during February 27-March 01, 2014.
Three days
training on |
'Post-Harvest

Management of F

Figh' under TSP
programme
was  organized
by CIPHET,
Luodhiana in collaboration with College of
Fisherics, Raha, Nagaon, Assam (Assam
Agricultural University, Agsam) from March 26-
28,2014,

b) Officers Tralning

An exposurs vizit of 30 foreign executives from
Kenya, Liberia and Malswi wnder US-Indis-

Africa Triangular International Training on "New
Dimension in Agricultursl Extension
Management' for extension functionaries in
collaboration with PAMETI, PAU Ludhiana and
MANAGE, Hyderabad was orgenized at
CIPHET, Ludhiana on October 31,2013,

An exposure visit cum interaction programme
for 30 Punjeb state govi. officials was held at
CIPHET, Ludhiana. The officials were apprised
about CIPHET activities, technologies and
trainings under @ workshop on “Capacity
building for WDC members under TWMP™
organized by PAMETL, PAU Ludhians on
December12,2013,

A training program on '"Soybean Processing for
Milk and Tofu' was conducted during Fsb. 3-5,
2014 for two participents from district Ludhisna
and Sangror.

A ftraining program on 'Post Harvest
Management’ was conducted for the 21
agricultural marketing officers from
Maharashira during Feb. 17-21, 2014, It was
sponsored by MACP, Mgharashtra,

€) Entrepreneurs Trainiag

A training program on "Soybean Processing for
Milk and tofa’ was condumctsd during Feb. 3-5,
2014 for two participants from district Ludhiana

end Sengror,

d)Stedeats Training

CIPHET organized traiming for five B.Tech
students from Tamil Nadu Agricultural
University, Kumulur during Jen. 210 31,2014,

CIPHET organized training for 13 B.Tech
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students from SKUAST, Srinagar during Feb. §
toMarch01,2014.

One month training was orginized by CIPHET,
for B.Sc. (Agril.) students from D.A.V. College,
Abohar during Feb. 24 to March 23, 2014.
In-plant training was organized by CIPHET for
24 B.Tech satudents from Chhattisgarh
Agricultural Engineering College, Risali
{Bhilai) during March 04 to April 01, 2014,

Exhibitions

¢ CIPHET participated in National Agriculture
Fair Com Exhibition Krishi Vasant 2014 for
showcasing its post-harvest technologies during
February 0913, 2014 held at Central Ingtitute of
Cotton Research, Nagpur.

CIPHET coordinated for making ICAR pavilion
for display oftechnologies from CIPHET, CIRB,

Progressive Punjab Agricultural Summit
organized at Chapparchiri, Mohali, Chandigarh
during Feb, 16-19, 2014, Dr. R. K. Gupts,
Director, Dr. 8. K. Nanda, I/C Head TOT, Dr.
Indu Rawat, Sciemtist and Mr. Ajay Agrawal,

Business Manager, BPD along with other
CIPHET sciertists attended the exhibition and
made the farmers aware sbout the technologies
and incubation facilitica aveilable af CIPHET,
Many farmers, enirepreneur and business
persons visited stall and took keem interest in
CIPEET developed technologies,

CIPHET participated in Pusa Krishi Vigyan Mela,
IARI, New Delhi during Feb, 26-28, 2014, Onc of
the farmers nominated by CIPHET was selected
for [CAR innovative award 2014 on this occasion.
CIPHET showcased its technologies in two days
Training cum Exhibition at Katihar, Bihar during
March 3-4, 2014. It was insugurated by Shri
Tarig Anwar, the Chief Guest on this cccasion in
the presence of Dr. Vishal Nath, Director NRC,
Litchi, Dr. BK. Gupta, Head & I/C, NRC
Makhana Centre at Darbhangs, Dr. Mmnoj Nath,
Head & 1/C CPRI Centre, Patna, Shri Animdh
Singh, Deputy-Director, NIFTEM and Mr.
Sanjeev Rai, Director, Enireprencurship and

CIPHET perticipsted and displayed its
technologies in Kisan Mela at PATU Ludhiana,
during March 14-15, 2014,




| AICRP on Post-Hurvest Technolopy |

Food Grales Bactor

Madinm capacity milllsd debullsr (Almorn comtre)

YPEAS Almom centre has developed & medivm
capacity millet dabnller consldering the requirement
of small and mergmal fomem cspocially of hilly
afeat. An efprivator type singls phase 2 hpy alactrk:
motor driven millet delnaller {capacity of 15-20 kg/h,
weight 70-80 kg)} wez dasigned and develsped with
cleaning wnit for fhreshing and de-lnuwking of
bamnyurd, proso, kodo, little end foxteil millets, The
machine wes tested for de-msking of banryard
of Ongpr willet at diffesrent udeiore content. The
mpeed of the dmm is adjnainble op to 900-120 rpm
by changing the pulley combination for dJiffaremt
operations. The text remlts of the machine for

Muodiom gty nrillst dehualler

threshing of millels mmd de-toskcmg/pearting of
milletx are ghvwn in Tablaz 43 and 44.

Tahie 43. Tent resalt of the milizt deluller for threshing of millets

Name of coep M.C.of Clearanes EPFM of Threakiog Efficirncy
gram (%) () cylinder (Ne.y  Capacily i) ()
Finger millet 1%-18 L GHl-1004 100-12) L
Byt 15-18 56 SHNE- LK) 120-3M 2%
Foxiull 15-18 =5 D00 - 1000 150-15&0 L
Little millet 15-18 55 S 1 0G5 180200 e
Proao 15-18 6-7.5 SO0-1 008 1&0-180 L
Frdo 15-18 6-T5 500 -104) 150-150 1 |
Tahle 44. Text resalt of the markine fir de-basking/peariing® of milizis
Name of oep M.Cool Clearunce RPM of Thresking'
prudn (%) {mcm ciinder  “pemling gy %)
(Na.) {kg/h)
Barnyard 11-12 | 11e0-1200 H-15 54
Fuotmil 10-11 3 11620-1200 3-3% o
Ll milist 10-11 | 1100-1200 30-35 L
Frosa 10-12 58 11-1200 25-50 i
Kodn 10-12 56 1104-1200 H-1%5 ok
Ot 11-12 10-11 10-1100 H-T5 o3
Baeriey 11-12 10-11 10£a0-1108 150 - 240k L")
Fingoer mmillet 10-12 3 1160-1200 140-160 &
pearting
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Exploitation of underutilized cxrops of J&K for
development of extrnded snacks (Srimagar
ceatre)

For the development of extruded snacks, corn
(variety C-8) and water chestnut were ground to pass
through 200 p sieve using lab mill and were blended
in the ratio of 90:10, 80:20, 70:30, 60:40 and 50:50
respectively. 2,4 and 6% of salt, sugar and spice mix
respectively were added to each blend at 10%
meighure content and were packed in LDPE packets
and stored at ambient conditions till furtheruse. A co-
rotating and intermeshing twin-screw extruder
Model BC 21 (Clextral, Firminy, France) was vsed
for extrusion. Temperature of the first, second and
third zone of the extruder was maintained at 40, 70
and 100°C respectively throughout the experiments,
while the temperature at fourth zone (compression
and die section) was varied according to the
experimental design, The bulk density of extrodates
ranged from 0.08 to 0.45 g/oc, whereas the water
sbsorption index (WAI) and water solubility index
(WSI) ware foumd i the range of 5.18 1o 5.86 g/g and
5.32to 1R.98%, respectively.

Development of hook (kvndl) for minimizng the
pilferage losses during handling/lifting of bags
{Ludhisna centre)

Sevent (7) m hook made of MS material was
developed and adjudged to be the best for
minimizing the pilferage losses during
hendling/lifting of bags m markets/'werchouscs/
godowns for both wheat and milled rice. In
comparison to the 10 mm hooks already in practice,
the developed hook can reduce the pilferage losses 1o
the tune of 34% in case of milled rice bags and 39 %
incase of wheat bags. The size of hole created by the

Testing of deweloped hook

Hook (7 mam)

developed hook is 8-8.5 mm in comperison to 12-
13.5 mm hole created by the: 10 mm hooks.

Horticaliure sector

Development of process technology and pllot
plant for cherry/iutiy-fruity from pumpkin
(Akola centre)

Akola centre has developed the process for
preparstion of chery/tutty- fraity from raw pumpkin
and a pilot plent {100 kg/day capacity), which
developed peeler, cutter and alicer can also be used
for fruits such as papaya, potato, carrof, etc. From
100 kg of pumpkin fruits, 65 kg chesry/tutty-fruity
can be preparsd. The pilot plant requires shads of 20
x 20 ft. and the approximate cost is Re 1.30 lakh., The
estimated benefits are to the tane of Rs. 4,79,573 (per
annual net profit), break- sven point 23.95% and
return on inveatment 8 66.32%. The cost of
production of chesry/tutty-fruity is about Rs. 14 per
kg. The employment generation is to the tune of 600
man days per yesr. The plmt can be used
altemmatively for making cherry from papaya or other
fruits.




Portable evaporative cool chamber for retail
storage of vegetables (Bhuhaneswar centre)

A poriable evaporutively cooled retail vegetable
storage chamber having dimension of 75 x 72 x 132
cm has been developed. Three sides of the cooler are
door is made up of perplex trangparent sheet. It is
fitted with & small water pamp (18 W) to Lft water
from the storage tray io the overhead tank placed
sbove the chamber. The waler is distribuied
throughout the padding material attached to the side
walls of the storage unit. A small blower of 15 W is
sttached af the top for sucking of air to increase the
cooling efficiency. The storage chamber is provided
with three perforated trays (62 x 60 x 6.5 cm size
cach) for storage of vegetables inside it with a
capacity of 30kg. The system reduced the
tempersture inside the chamber by 4 to B degree and
mereased the RH by 1010 20% depending on smbient
condition. The unit was tested for storage of
vegetables like okra, pointed gourd, bitber gourd,
brinjel mmd tomato and the shelf Life cxtended by 2 1o
4 days more than that of the control samples, [t also

reduced the spoilage by 55 to 65% compared 1o the
comtrol ssmple.

Evaporative cool vegetable storage cabinet
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Menuoal opersted sapoim cleaner (Junagadh
Centre)

Harvestad sapota fruit surface have scurf, which
is to be removed. The developed clesner removes the
scurf 83 well as gives shining to the sapota fruit
surface. The main parts of the machine are perforated
metal sheet drum, jute cloth, frame, and handle. The
efficiency of sapota cleasner is found to be 98 to 99%
and damage of only 2% sapota fruits is reporied. The
umit cost of machine is Rs. 7000 at current prices of
2013-14,

Sapota Clesner
Prodnction of problotic fruit julces wring free
probiotic cells (Ludhiana centre)
Technology for production of probiotic fruit
juices using free probiotic cells from guava, kinnow
and manpgo was developed and patent was filed. The

i
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successfully formulated, with stable and viable
beneficial bacteria content in the recommended dose
(106 cfu/ml) with & shelflife of one month, The best
combination was of L. acidophifus and L. caseibeing
added together without microencapsulation in case
of kinnow, guiva end mango juice and the average
count ranged from 6-14x10° cf/ml’ which is the
therapeutic level for a probiotic product,

Apple corer (Solan Centre)

A viainlcss sicel corer was dewigned and
fabricated with three core tubes of sizes 16mm,
18mm and 22mm provided with three fruit holding
cups with 60mm, 65mm &nd 75mm fruit sizes,
respectively. To make both hands free for holding the
fruits, the foot pedal was provided for operating the
machine along with core collectors. The efficiency of
machine is 100kg fruita’h compered to 14kg/h fruits
manually. The remaining sound core can be used for
further processing.

Ferdal Cipe raiod Appie Seed Comer
(L]

Apple m{pﬁh] operuied)

Apple seed exiractor (Solan Centre)

Apple seed extractor with stainless stoel contact
ports end operates with 1 hp motor has two
chambers; ong is for milling the cores and another for
separating the seeds. Milling chamber is provided
with five kmives and water jets. Cores of the fruits are
fied in the hopper and milled in milling chamber and
then the milled mass is passad to the ssed separating
chamber with the help of leves, which comprises of
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seven knives and six shafls with water jets on all the
gides. The seeds are separated from milled mass with
the movement of knives, shafts and pressure of water.
The seeds are collected in seed receiving toays while
left over mass is drained from waste receiving end.
The efficiency of machine is 180kg core/h in
cuomparison to marmually sced extraction of 1 kg core
/h,

The technology mandmrdized and machineries
developed under the project will be a boon fo the
econonty of marsery growers of Himachal Pradesh as
well as other apple growing states of the contry.

Development of intermediate molsture prodpet
from plom frulis (Solan centre)

Technology for development of osmotically
dried plums and utilization of left over syrup for
development of various value added products was
developed. The plum froiits are rich in ascorbic acid
(50mg/100g) having antioxidant activity of 56.85%
and a rich source of anthocyanin can be utilized for
development of IMF products. The Buits were
blanched in 0.5% NaOH solution for 30 s; followed
by washing in cold water and water containing citric
aeid (0.2%) for the complete removal of lye. The lye
peeled fruits were dipped in the hypertonic sugar
solution of 70°B, drained, destoned and dried
mechanically at §55+3°C, The technology is useful for

®
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development of nutritionally entiched camo-~dried
plums. The left over syrup possessed an appreciable
amount of vitamin C (18.75 mg/100g) and
sntioxidant activity (35.83%) thus utilized for the
preparaticn of appetizer and RTS drinks.
Standardization of technolopy for developmeni of
sand pear (Pathernakh) candy (Solan eentre)

The technology for development of aand pear
(petharnakh) cemdy has been standardized. The firgits
after peeling and coring were made into cabes and
dipped in & solution of Ca0 (0.3%) for 30 mimutes.
The: drained figits were pricked, blanched in a boiling
sohation of 2% alam for 258. The blanched pear cubes
wers washed and then the sugar was added by the
layering methed, On the consecutive day the fotal
soloble solids was obwerved as 38"B, which was
teised to 55°B on the alicmnate day. Finslly the TSS
was raised to 70°B, and the fruits were dipped for a
day in the syrup followed by draining and drying ina
mechsmical/poly tumnel drier. The sand pear candy
prepared by following the developed technology is

Procen for the preparation of analag of petha
Complete technolopy for development of 2and pear
(patharmakh) candy

an mnalopus of petha.
Development of banana peeler-Model 2
(Tevanur conirs)

The banama peeler, which was fabricated
earlier (Model 2) was of & single peeler unit for a
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fixed sized banesia, In order to meke it more casy,
effective and more human friendly, a machine was
fabricated to peel 3 prades of banann (small,
medium and large) using three peeling units of
different sized blades. The averape capacity of the
machine is 35kg/h, peeling efficiency 88% and
material loss 9%.

Banana Peeler-hModel 2
Development of vanilla sleoresin plant (Tavannr
centre}

A process technology for extracting  wanilla
oleoresin was developed and based on this an
exiracior was fabricated. For the preparation of
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veoille oleoresin, hot exiraction method with
isopropanol as solvent was selected as this yields
higher vanillin and other volatile constituents. The
process parameters like concentration of sclvent
and time were standardized and found that the flavor
components were maximum at 100% concentration
for 7 h extraction. Based on this stendardized process
parameters, & vanilla oleoresin plant of capacity kg
of cured vanilla was designed and fabricated.
Development of GMP and HACCP protoeel for
pepper industry (Tavanur centre)

The existing process line in the pepper industrics
was analyzed. HACCP protocols by modifying the
process lines and human intervention for maintaining
the quality of final products of pepper viz., garbled
pepper, white pepper, dehydrated green pepper and
pepper in brine were prepared The HACCP
worksheet deseribing measures for prevention  of
hazard for a particular stage in the process line was
prepared. With these details, the importance in
control of hazard in that particular stage of operation
wad examined and accordingly it wag congidered as
‘critical’ or "non-Critical (CCP). Similar CCP's were
identified for the other pepper products. The
modified flow process lines in the industries afler
incorporating HACCP analysis included a)
conveying systern for process sutomation b)
sterilizing wmit to reduce microbiological
contamination c) metal detector to remove metals
incorporated with the product during processing d)
sutomaied packing umit to reduce human
intervention while packing. These safety
mansgement principles can trim down human
good quality end products.
Development of ginger peeler (Udaipur centre)

Peeling of ginger is labour intensive and time
consuming. Ginger peeler was developed by Udaipur
cenire to overcome the problems of existing gmger
peeler (already developed by Udaipur centre). The
developed ginger peeler works satisfactorily at 115
rpmroller speed mnd for peeling time conscimes . The

peeling efficiency and ned 1os3 at optinm operating
parameders were observed to be 81.25 per cent and
2.8 percont, respectively.

Livestock sector

Bio-protection of meat wsing metnbolites of
beneficial bacterial enltures (Chennsi centre)

Pure culture of Pediococcus was propagated in
MRS broth, The antibacterial activity of the prepared
cell free smpernatant of Pedincoccus against
Staphyiococcus was demonstrated by Agar well
diffusion method. A clear zone of inhibition was
appreciable. Trials were conducted to standardize the
spraying of the prepared cell fres sopernatant of
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pediococcus on chicken carcasses, Arbitary value for
the pediocin produced was determined. Two trials
were conducted to study the effect of pediocin and
Pediocin with EDTA. on the ghelf life of chicken
carcasses. Physico-chemical parameters viz, pli,
WHC, ERV, TBA and TV, microbial parameters viz.,
TVC and sensory evalutation viz, odour acore were
also assessed.

Fish patties (Mangalore centre)
The process protocol for development of fish
patty has been devcloped. Fish patty is a

convenience, ready-to-cook/ready-to-eat product,
which can be directly eaten orused in fish burgeras a

base material. Fish patty is prepared from ground

; A
Ready-to-Eat Fish patty
fish meat and a mixture consisting of mushroom,
starch, salt, sugar, vegetable oil, seasoning together
with permissible preservatives for proper blending
of meat and to improve and enhance gel strength and
taste, respectively. The ingredierts ars fish minced
meat (650 g), mushroom (150 g}, soyn protein (40 g),
sodium tri polyphosphaie (2 g), potato (50 g), sun
drop oil (20 g), bread crumbs powder (10 g), salt (9
&), sugar (5g), chilli powder (8 g), cerdumom (1 g)
and chilled water (30 ). The steps for preparation of
fish patty are: first remove scale, eviscerate and wash
thoroughly, boil the fish for 6 to 8 mimates snd then
cool to room tempersture, Afer cooling, sepanate
muscle from skin and bone and make muscle into a
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fine paste by squeczing by hand, add all ingredients
and mix properly. When paste become very hard
then add chilled water, again mix thoroughly by
hand. Thereafier take 25g of pasic and make mio
round/ rectangnlar shape of 1em thickness, Shaped
products are put in the deep freszer for an hour and
when products become frozen, packed imto synthetic
casing with required quantities, seal itand market,
Preservation and handling techniques for
poredne skin for produetion of blological
bamdages (Mumbad centre)

The trial to evaluate the viability of porcine skin
grafts hes been started by using Humby's Imife.
Porcine skin has been collected from freshly
slsughtered pigs at Pig Slsughter Unit of Deonar
removed by Humby's knifie and assessed itx viability
by TTC assay. Subsequently, the visble skin grafis
were preserved in 40 °C and - 200 °C temperatores
and viability iz being tested by TTC assay at one day
Humby's knife were uneven gize and shape therefore
dermatome is needed to get the proper grafis from
Jaggery sector
Evaluation of vacumm sand modified atmosphere
packing for storage of granmlar jaggery
(Amskapalle ceatre)

Granular jaggery samples packed with vacupm
and MAP were kept under storage during July—
December 2013 to study the shelf life. The samples
were analysed for bio-chemical chenges, Under
MAP, 0.3% decrease in sucrose and 0.3% increase in
reducing sugar comtent were observed whereas the
decrease in sucrose waa 0.6% & 1.0%, mcrease m
reducing sugara 0.3% & 0.6% and increase in tofal
non sugars was 0.3% & 04% under vacuum
packsging end control, respectively. Slight increase
in moisture (0.05-0.2%) was observed in all the
packaging methods.
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Enrichment of jaggery with carotenes and beta
carotene for dietary allowance (Anakapalle
centre)

Enrichment of granular jaggery for carotenes
and betacarotene was taken up during April 2013
and stored to monitor the changes in the biochemical
properties. Carrot paste or moringa leaf paste was
added @1, 2, 4, 6, 8 and 10g/kg of juice to enrich
jaggery for carotenes and beta carotenes. As the
addition of paste increases, the corresponding
increase in total carotenes in jaggery was not
observed. The increase was noticed only with
addition from 1 to 2 gkg of juice. Due to
incremental addition of carrot or moringa leaf paste,
reduction in sucrose % was observed from April to
December 2013. The reduction ranged from 1.4 to
2.4% in carrot and 1.6 to 3.0% in moringa leaf paste.
Increase in percent reducing sugars ranged from 0.6
to 1.2% in carrot and 0.8 to 1.3% in moringa leaf
paste. Total nonsugars increased from 0.8 to 1.2%
due to carrot and 0.8 to 1.8% due to addition of
moringa. These changes can be attributed due to
slight increase in moisture content in the enriched
granular jaggery.

Assessement of harvest and post-harvest losses of
major crops and commodities in India (Ministry
of Food Processing Industries sponsored project)
R. K, Gupta, R, K, Vishwakarma, Anil K Dixit, SK
Aleksha Kudos and RE/PI of all AICRFP on PHT centres

Around 85 percent work on primary data
collection by enquiry and obsevation by the
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cooperationg centres has been completed. Data entry
by all centres in data entry sofiware (already
provided to cooperating centres in CD) is expected to
be completed by June 2014.

FCI sponsored project on 'Study on storage losses
of food grains in FCI and CWC warehouses and
to recommend norms for storage losses in
efficient warchouse management
R. K. Gupta, Anil K Dixit, SK Aleksha Kudes and RE/PI
of AICRP on PHT centres

The survey schedule has been finalised for
detailed data collection from FCI and CWC
warehouses. The guidelines and survey schedule has
been circulated to all concerned cooperating centres.
Most of the cooperatinig centres have recruited the
field investigators and have started the work for
selection of compartments and recording of daily
and forthnightly data. Also an interaction meet of
REs/PIs and FCI official was organised during 29"
Workshop held at Udaipur and one seminar cum
meeting of RE/PI with depot manager and FCI
higher ups is proposed to be ogranised in the month
of May 2014.



specific achisvements made bry cooperating centers during the year ynder report,
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. AICRP on Application of Plastics in Agriculture ]

The AICRP on Application of Plagtics in Agricultipre hea eleven cooperative centred, The project has
contributed in development or modification of technologies related to plasticulture in horticulture, imrigation,
intensive fish culture and animal housing as per the necd of the mandated area of the centres. Following arc the

+ Ahohar center studied the effect of overhead tree

L ]

]

sprinklers, foggers and colour shede nets to
reduce heat stress on pomegranate froit in semi-
atid region. Microclimate data indicated that the
tempersture remained in the range of 27-33°C
and RH 60-80%% within the sprinkler periphery.
Comparatively, lowest sunborn and Foit
cracking were found in overbesd sprinkler
Approximately, 30-40% black spot disenss
{(Cercospora sp.) was observid in all freatments,
Good size and quality of fraits (300-430g) were
obtsined along with higher quantity of Vit. C
(11.56 mg/100g axil) snd acidity (0.449 g/100g
aril) were recorded in sprinkler.

Ludhiana center shadied the effect of coloured
plastic mulch on crop performance of capsicum.
Four different types of coloured muleh (yellow
on black, black-black, sitver-black and white on
black) were used. Total five pickings were done.
The maximum yield of 1.8 kgfplant was
obtained wnder sibwr-black followed by other
colonred nolch. Whereas yield of the crop in
case of no nmich iz 1.0 kp/plant only and first
picking in case of no mulched condition was
about 20 days late as compared to mulched crop.
Luydhiana genter condueted a field research at the
research farm to cultivate capsicum in a 560 o'
polvhouse with flree varieties viz. Syngenta,
Nunhems and Holland wnder natyrally
production of vegetables. Treatments of 1209 of
targeted fertilizer dose along with 100%
replenishment of crop evapotranspiration gave
the maximum marketable yield of Syngenta
yellow (5.691 kg per plant), Syngenta red (4.101

'.I’,; =

Capsicum cullivation in poly honse at Ludhiana,

kg per plant) and Syngenta green (table size
fruit) ax 8.424 kg per plant. Out of three varieties
Synpentn showed supericrity over Nunhems
(vellow: 4.060, red: 2.947 and green: 5.947 kg
per plamt) and Holland (yellow: 2.958, red:
2.102, and precn: 5.117 kg per plant) varietics.
Table gize green fimits were picked up on an
average of 15 days after last picking. Among
three imigstion levels, 100% replenishment of
ET gave higher yield than 80 and 60%
replenishment of BT. In case of targeted fertilizer
dose, 120 percent of tarpeted dose showed
superiotity over 100% and RB0% of targeted
fertilizer dose.

Evahation of polyhouse cultivation by the
farmers in Punjab was undertaken in 3 districts
viz. Ludhizna, Jalendhar, Patiale end sclecting 4
was found most beneficial {B-C ratio 3.23) than
vegetable cultivation (2.67). The peybeck period

was a3 low as 0,71 for colored capgicym ih an
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arca of 1000 m®, Non adoption of poly house
technology was due to its higher initial cost, risk
factore and also duc 1o unawarcness i the
farmers about this technology. Farmers
suggested that increase in subsidy; proper
training and kmowledge about polyhousc
technology should be provided for ity successfl
adoption. Finally, it was concluded that poly
house farming is need of the day and farmers
st adopt it with proper kmowledge and
training so as to rise in fastly growing modern
agricultore and to compete in the markets at
internationad level to get maxitmom profita in
orderio lead a snccessfil life.

Studies on micraclimate and plant growth of
capsicum under different type of shade net by
hmagadh center. Studics on microclimate and
plant growth of capgicum under different typea
of shade net were conducted in Saurashira
region, Maximum temperature and light
intengity was observed in 30% while compared
to others. RH was observed maximmum in 75%
blus shads net and higher crop growth
perumeters, The phygical paratnctens of firgita i
terms of length (10298 mm), width (69.5 mm),
thickness (67.82 mm) and size (78.46 mm} was
tecorded maximun it 75% blue shade net bouse

Capsicum plant growth inder different colour of net
house st Junagadh

where maxinonm yisld (23.5 t/ha) in 50% white net
howse followed by 50% green net house (8.7 tha)
andmininmm was found in control (0.34 tha),

For growing water melon in Sauraghira region,
double layered Silver — Black (25 micron thick)
was found better than other plastic film mulches.

The Silver — Black mulch film with irrigation
scheduling at 0.4 ETc gave best resulis with yield
(37.67 tha) and waler nec cificiency (165.15
kg/ha eam) aa compared to yield (0.79 the) and
WLUE (195 kg/ha mm) for control (ho mmich
condition with irigation level of 0.8 ETc).

Cumin crop is highly sensitive to adverse climats
viz., dew deposition, rein, and high (amperstoe
and high RH. Hence the effect of different
structures on protection of cumin crop against
adverse climate in Ssowrashtra rogion was
evalyated with different covering materiala with
low tonnels (1.0m high). A low tunnel type
structure (4.0x2.0x1.0m) was concoptualized

which can provide protective cover Tor the crop
by different materials viz., plastic sheet (LDPE

{umin erop culiivation in low tomme] with different
covering shects at Junagudh

0 u), PP notwoven (40 gam), preen shade net
(50% shading), insect net (60 mesh). Cumin
cultivated in the open field is considersd as
control, Mindtrum fempustature was observed in
control followed by greem shade net {S0%)
structure. Maxinmom yield of cumin (1419 kg/ha)
was obeerved in plastic sheet atruchmre followed
by PP noowoven stracture {1338 kg/ha). Net
profit in plastic sheet structurs is estimated to be
43700 Rs/ha a8 compered with conirol. Aphids
and thrips were observed minitoum in plastic
sheet structure followsd by aphids in PP
nonwoven and thrips in insect net stmctare. In
the structures, aphids and thrips were obsered
maximum in green net structare.

Feagibility study of round the year production of
vegetables in low cost bamboo poly houss
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structore was undertaken in Sikidm. The stody
was undertaken for the second yesr in the same
existing poly house (18x4.5 with 3.1m middle
height and side height 2.1m) with bamboo
year of replication of the crop rotation hroceoli-
brinjal-broccoll in low cost poly houss, brinjal
cxop failed being mfested with bacterial wilt.
Spinach was taken up as a midterm contingent
crop and leaf yield was 0.73 kg/sqm (7.3ton/ha)
with WUE of 16.22 kg/m’ per cubic meter of
irrigation water applied. Yield of broccoli was
observed to be highest at 3,13 kg/m’ in spacing
of 30X30cm, followed by 2,90 kg/sgm for
spacing of 40X 40cm, 1.84 kg/sqm for spacing of
45X45cm and 1.52 kgfegm for spacing of
45X60cm. WUE was observed 1o be decreasing
with increase in spacing of plants. WUE of
12.67, 11.73, 7.45 and 6.14 kg of broccoli per
cubic meter of water wsed for the spacing of
30X30cm, 40X40cm, 45XA45cm and 45X60cm,
respectively. Daily max and min temperaturs
within the polyhouse showed increasing and
decreasing trend, respectively, with increase in
height from the soil surface. In addition to the
approved programme, the centre also conducted
some preliminary trials on bio-control agents
and cultivation of Gerkin and Asparagus.

Construction and evaluation of small structures
for protected cultivation of capsicum and tomsio
in Udaipur Region, Four strectures of 64 ag. m
floor area (16 m x 4 m) using GI pipe frame have
been constructed in the farm and covered with (i)
shade net, (i) insect net, (iii) UV stabilized poly-
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sheet of 250 micron with ventilstion with shade
net and (iv) UV stabilized poly-sheet of 250
micron with ventilation with insect net
respectively. The dsta were recorded from the
randomly selected tagged plants of all four
plant height (168.67 cm) was recorded under
shade-net house while the miniomum plant height
(140.55 cm) was noted in T,- Insect-net house.
On the basis of yield data the poly-house
(ventilstion by insect-net) proved significantly
better (1358.33 g/plant) and frut yield (5433.32
g/m’) while the highest average fruit weight
(94.87 pg/fruit) was foomd mnder poly-house
(ventilation by shade-net). Wheress, T,
trestment ie. ehade-net houss was found with
the lowest valoes for fruit weight per plant
(1125.00 g/ plant) and fruit yield per square
meter area (4500.00 g/sgm). The economic
anelyais indiceted highest net income of Ra,
17,69,299/ha (Rs. 176.93 per sqm area) and B:C
ratio of 3.62 with poly-house with insect-net
vetts, During Khatif seeson, 2012, tomado cv,
“Dev” was teken with four replications on four
raised beds each with two rows of crop plants
with spacing of 50 x 50 cm. The results revealed
that mexinum plant height (198.42 cm) was
recorded under shade-net house while, the
minimmm plant height (167.88 cm) was noted in
insect-net house. On the basis of yield data the
poly-house (veatilation by insect-net) gave

significantly highest fruit weight per le
(1667.13 g/plant) and fruit yield (11119.80
g/sqm) while, the highest average fruit weight
(73.82 g/fruit) was found under T, trestment ie.
shade-net houss, Whereas shade-nest house was
also found with the lowest values for froit weight
per plant (818.13 g/ plant} and froit yield per
square meter area (5456.90 g/sqm). The
economic snalysis mdicated that the poly-house
with insect-net vents had the highest net income
of Rs. 10,26, 872%/ha (Rs. 102.69 /sqm) and B:C
retio of 2.60. Thouph, sccording 10 B:C mutio
both cropa resulted equally good but on the basis

81
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of net income the capsicum crop proved best for
imscet-net vents.

Impact assessment of poriable FRP carp
hatchery technology in India wes done by
Bhubaneswar center. The result indicated that D0

Poriable FRP carp Hatchery at CIFA, Bhubaneswar

out of 155 FRP carp hatchery umits were in
operation, each hatchery operated for about 5
cycles per year (20% utilization), total spawn
production = 600 million, seed produced (fry) =
135 million, cultgre arca covered = 7200 ha,
total mnning cost = Rz 25.2 lakhs, total profit

gencrated = Rs 24.3 lakhs, recovery of cost of

gadget = 3 years with 2004 wlilization & 1 year
profit penerated will be in the tune of 1.7 crores

Moble fish vending unit at CIFA, Blmbaneswar

Diesign, development and evahuation of plastic
gadgets for hygiemic fish marketing by
Bhubancswar cenier. The prototype of mobile
{on rickshaw trolley) fish vending unit ag HPUV
(Human powered utility wvehicle) was
successfully designed, which is a useful gadget
and facilities for fsh vendors, It was designed
and fabricated uring locally available materials
ai a cost of Bs.52,780/-. The main featurs of this
prototype iy its 100 and 70 L insvlaied chilled
crates; ulility box: cuiting and procesging area!
storage of water and waste disposal. Necessary
effort hay besn made to maidain the powssible
market quality of fish and fish products in the
form of raw and semi-processed / processsd
chilled products. Test iriel of erpomomics
{(HR work) of the male operator ranged from
123.8 to 134 beats/min with a mesn valne of
131.9 =+ 1.6 beats/min, The corresponding vahies
with women were 119.0t0 149.6 and 131 2+1.0
beats/min, respectively. The heart mate was lower
with male as compared 1o the female, The forces
on the pedal were 161.84 N and 377.6 N in case
of first and second condition. The calenlated
mechanical adventages for first and gecond
condition are 0.278 and 0276, respectively. The
desipn of mobile fish vending umit is stable. The
operatord both male and female have found the
unit to be conducive both ergonomically as well
s operationally. The benefits of HPUV mcludes
assured bieat posaible market quality; provide a
proper form of semi-processed or final product;
assured health safety of products; and apply the
most rafional raw processing method. The
product is suitable in urban/municipality areas
for proper waste disposal. The calculated pay-
back period iv 2.53 vears, thus, the mobile unitis
highty profitable. The ARR calenlated aver the
project period is 2.53 year life, which is 39.50%.
The retail vending of fish and fish products by

the fisher folks are presently facing a large
mumber of problems starting from a proper place

m the fish market, waste dispossl snd fish



http:projectperiodis2.S3

]

Fishing in polythens linad pond in
Champawat

marketing during the bad weather and night
time. Most of the problems have been addressed
during the desipning and layout of the prototype.
The mobile fish vending unit may be
popularized in the municipality and NAC areas
with Govermment subsidics to overcome the
A pattivipatory study has been wmdertakoen in the
farmer’s field to work out the strategy for fish
culture in cocler environment in higher hills at
Almora center. The study wes camied out in
Todera and Duadhanli villages of Doonagiri in
Almora (around 2200m aMSL) and DCFR,

Bt Cotton growth under ailver black plastic mulch

and wheat straw mmolch at Fonagadh

Bhimtal. A total of 43 polytanks (LDPE or
pilpauline film lined pond} have besn

congiructed. Two types of design were adopted
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L, the film wea lad in a pit mestly crested by a
embankment on slopy landa, or staire like sides
were prepansd, polythens Iaid, and then sids and
bottom was covered with apil fllop. To
undertake the stody, ponds in the farmers field
were selected of nearly uniform zize and shape
for having comparable results. Growth
performance of carp fish was evaluated in 3
different types of fish ponds i.e. sarthen ponds,
cecmenied ponds, polytsnk without soil,
polytank with hottem sand (3-4 inch) bed,
polytank with stair type sides and earth covering
during the period of hme 2011 to May 2013,
Figh seed (Fry) of three exolic carps; Sitver carp
{(Hypophthalmichibys molitrix), Grazs camp
{Ctemopharyngodon idella) and Common caxp
(Cyprinus carpia) has been stocked in all the
tanks (@ 3-4 fish/m* during the month of June
2011, The specics ratio waa 40:30:30. Fish wae
feed daily with rice polish and rystard oil ceke (@
3% of their body weight. The growth data reveal
that the size of the all 3 carpe docs not reach up to
the marketable size by end of one year, but good
gize was achieved by end of second year for all
the species. 40-50% betier growth was achieved
i polytanky (850-1020g gize) in compatison o
earthen pond (622 g} and cemented tank (512 g).
This might be due to comparatively higher water
temperabure (2-2.5°C) i polytank strocture and
better plankton and periphyton popalation. The
total plankton volome varied from 1.6-3.2 ml/50
lit I diffexrent cxperimental ponds with
maximum in polytanks (2.4-3.2 ml/50 Kt and
minimum in cementsd tanks (1.6-1.9 ml/50 lit.}.
Among the polytank struciores, polytank with
bottom sand reflects highest produnction and
batter growth of all 3 fizsh species. The sand bed
in this structure favours the dense population of
plankton, especialty the zooplankton and naked
polythene surface of the side slope of pond
provide the aunbstratum for periphyton
production and alao keep the water warm gven in
the late evening hours. Among the all 3 species,
grass carp performs better and its fecding is cagy
for the farmers, This scosonal effect is location



http:811:\ieb.IN
http:polyta.nb

ANNUAL REPORT 2013-14

&

specific and is more or less related to the water

temperature. Water tempersture below 12°C
retards the growth and feeding completely and
dormancy period In the case of earthen and
cemented tanks, this period was obecrved for 98
days, while it was 84 days in the all types of
polytanks. In order to have faster growth,
stocking of yearlings (reared for 9 momths in
polytank of one firener) of 30-40 gm aize wag
done, which resulted in growth of fish in
polytanks to table size (785-872 g) m 9 monthe
while in carthen pond and comented ponds, it
was 343 and 437 g, respectively.

Funagadh center evahated the performance of
plastic mmich in Bt cotton in Saurashtra region
was found to increase the yield substamtially.
Cotton yicld was found in the range of 4130-
5530 kg/ha for nmlch condition and 38104250
kg/ha for no mulch condition.

hmagadh center studied the transportation
losses for sapots and tomato. A foldsble plastic
box with cells waa designed and developed for
10 kg capacity with the help of Nilkamal
Limited, Rajkot. 8ize of cells was made on the

Foldable plastic box with cell nesd for transportation
of sapois fraits at TAL, Junagadh.

basiz of size of fruits. For transportation of
sapota, the size of foldable plastic box of blus
colonr with velero was 390325245 mm {total
volume 0.031 m") and thicimess of plastic sheet

was 3.5 mm. It was made foam poly propylene
650 g/m*with the weight of 1.405 kg_ The size of
coll was 60x60%55 mm and total four layers of
separution sheet wete artanged in a box to keep
individaal frnit withmnt rolling and ne load
occurs onh upper layer of fruit. Number of cslls
pex layer was 30 and total cells pex box were 120,
For air circulation, 5 mm holea were made on
sheet in each cell a3 well az outer sheet with
0.90% perforetion. The box was made with full
coener reinforcement on four comers to bear the
Ioad of upper box and protection during
transportation. Collapsed dimensions of box
were T25%585x30 mm (total vohume 0.013 m?),

Comparative evalution of seven types of
containers or bags with 10 kg capacity stacking
in ix Iayers namely; gumny bag, punny bag lined
with bubble sheet, foldable plastic box with cella
(FPBC), poly propylene bag, egg tray in CFB
carton, plastic crats and corrugated fiber board
(CFB) carton was made, The fruita in different
containers were transported from Junagadh to
Jamnagsar and from Jamnagar to Jonagadh by
road requiting 12 b to cover approximately 300
km in goods rickshaw. Significantly higher
quality parameters (hardness, firmness, bio-
yield point, raptare fores and mardetable fuits)
and mininvam losses (bruising, cracking, impact
damage, ripening and decay) were obszervad in
FPBC, which was at par with ETB. Mmimom
deformation emd total soluble solids were
observed in FPBC. Maximum dsformation was
obeerved in OGN and 3 maximum total soluble
solid was in GBS, Maximum benising wes
observed in the fruits on top layer while cracking
and impact damaged fruits weare observed in the
fruits on botiem layer of steck, Minimmm
packaging cost {10 ¥/t) was found for gunny bag
and maximuom { LO00 2/t) foxr CFB carton without
congidering the transportation losses. Net saving
per torme was found to be ¥ 1323 by using
foldablc plastic box with cclls 88 compared to
gy bag and €698 a3 compered to plagtic crate
during transportation. Congidering cost of
container, tansportation, retwming empty
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container/bag and total losses after
transportation including decay afler storage,
FPBC was found cheapest container amongst all
the contsiners amd also quality of the fruits
retained in the container.

» Alow cost plastic ripening chamber for ripening
of mango was developed and modified at
Ranchi. The ripening chamber (120x80x70 cm)
was fabricated by fixing 200 micron polythene

Low vost mango ripeting chamber at BAU, Ranchi.

with profile & gripper at the sides of the chamber
and base was sealed using 16 gauge MLL sheet.
This arrangement has helped against leaking of
gas from the chamber which has helped
wad observed 23-38°C temperature, 96%
relative humidity, 37.37 T.8.8 with wniform
colour whereas at outside 25-23°C temperature,
R1% relative hymidity, 27.37 T.8.5. with non-
uniform celour. During respiration mango
releases water, with time the RH inside the
ripening chamber reaches near 100%. This
shows that these is need to control the RH during
ripening and it should be between 90-95% for

better quality of ripened mango,

* Ranchi center studied the development of low
cost detachable roof greenhonse for round the
year cultivation of tomato. Fruit yield from
polyhouse was 2 times higher as compared to
open field conditions. Among the mulches, fruit
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way highest
(74.37 t/ha)
followed by
gpilver bluck
m u 1 ¢ h
{66.34t/ha).

Udaipur center "
studicd the effect Tmtnmﬂhnhﬂnm&ﬂ’um:
of different colourof plastics mulch by
coloured plastic Vd=Pur

mmiching on fomato crop. Four colowrs of
polythene mulch, ie. black, transparent, white
and yellow were evalnated with gravity fed drip
irrigation system for tomato and okra
cultivetion, The results showed the meximum
fruit yield (7205.00 g/sqm) in black poty-nmilch.
Ecomomic analysis indicated that black mulch
gave the highest net income of Rs, 9,20,382/ha
amd B:C ratio of 6.74 for tomato cultivation.
Dhring kharif in 2012, Okma (cv. Mahyco
Bhendi No. 64) was cultivated. The silver poly-
{260.53 g/plant) and fruit yield (1737.71 g/sqm)
mean while, esrly days to foweong (37.55
days) and first harvesting (46.00 days) was also
noticed under the same treatment. Net income
was Rs. 1,03,432/ha end B:C mtic was 1.66.
Acconding to B:C ratio black poly-mmlch is
found best during said season while, during
kharif season silver poly-mulch proved the best
option, Whereas, according to the net return the
tomato crop was found the best crop for growing
onpoly-muich.

The handling, packaging and transportation of
custard apples was explored at MPUAT Udaipur
end plastic film packaging was evaluated in
participatory mode. The participatory study was
caried out with fnbsl farmers who were
involved in picking of custard apple and selling
it in market at very cheap prices and Rajasthan

85
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transportation of custard apple at Udaipar

Vanvasi Vikas Parishad, Udsipur, who is helping
the tribal people for improving their livelihood
and other aspects including custard apple
to the farmens to collect needed information in
the field and then different packing material has
been tried to reduce the transportation losses.
The results of second year revealed that o an
average custard apple plant can produce nearly
127.06 froits annually with having 144.92 g
average fruit weight wd 17.66 kg fruit yield per
plant. The range of different parameters was
found varying among farmers mainly becauss of
genetic charactery of plants as ol plants i the
area of study are growing wildly. Further, age &

health of planis, tpegrephy of soil, miznsity &
amuunt of rainfall, moisture availshility in the
rocky area etc. ars another reasons which affects
the prodection ability of the plants. The loss in
mass of the firgits, reduction in hardness of the
fruits and variation in colowr im wvarious
peckaging maicrinls arc aversge of the fruits
collected at five centres of the society. It was
found that the fruits packed in foam sheet have
minimum loss in mass (0.63%) and loss in
handness (3.14 %) while colour was same in all
the treatments studied The maximmum loss in
mass (2.93%) and loss in hardness (8.52%) was
obtained for the control sample. The colour of
the fruits afier transportation was found to be
good may be due 10 ripening of the fruits in
packing, On the basis of data, it indicaies that
foam sheet (T,) is found to'be the best packaging
material for cmstard apple fruits during
transportation aver long distance to avoid loss in
mass of the fruits, reduction in herdncss of the
fraits and veristion in colour. Shelf life study of
custard apple fruits inside and outside of the
Evaporative Cool Storage Structures (ECSS)
indicated that during loaded condition ingide of
ECSS the temperaturs was recorded low (15 °C)
while, RH was noted higher (30%) then its
surrounding, which wes found best in
minimizing the weight losses of custard apple
firwrits.
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Business Planning and Development Unitl

Business Plaaning and Development (BFD) Unit
(CIPHET, Ludhlans (NATP Comp. )

Dattaiveys M. Kedam, K. Narsaish snd Prasson Verme

Business Flaoning and Development (BPDY)
provided platform to enatrepreneurs to take
advamtages of the proven amd commercislized
technologies developed by the institute. Such units
will provide end to end solution for cstablishing food
processing umit in close coordimstion of subject
matier specialists to establish a successful
operutional plant,

A) Special achlevements
BID Lamnch Workshop

BPDmmit CIPHET, establizhad with the vizion to
provide a platform to rural and amall entreprenenrs to
esteblish and operate processing plants. It organized
a launch workshop on 13“September 2013 at the
campus towards fulfilling ity vigion, Aroondd 100
progressive farmers and budding sntreprensurs wers
invited to purture them with the knowledge of latest
CIPHET mnovetions in the arces of post-harvest
technologies and with the information regarding
incybation facility along with other vital facilities
available at CIPHET.

The event was pregided over by the Hon'ble
DDG {(Engp.}), ICAR, New Delhi, Dr. N.8 Rathod,
the chisf guest, Dr. 8.N. Jha (Dirsctor (Acting),
CIPHET), Dr. D.M. Kadam (Senior Scientist & CPI-
BFD, CIPHET gnd scientists of the inatitnte. Dr. N.S.
Rathod pgave the motivational and informative
mesgage to the gathering whereas D, DM, Kadam
gave an inEight over becoming a muccesaful
entreprencenr through the incubation and other
facilitics of BPD unit to the progressive
entreprensurs and farmers. Event was concluded by
the live demonstrationg of selected procesaing umity

e = =
BPD Launch Workshop |

13~ Sepiember 20123
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and CIPHET workshop and facilities for the guests
and gathering. Valued gathering found the event very
in consistent tonch with BPD) unit and are being
betwefited by the fimely cotsulizey over technical,
Incnbation Facility Insngnrated st CTPHET,
Ludhiznx

Incobation facility of BPD Uit was insugnrated.

s

~

Live demonstration of Agro Processing Facilities

at CIPHET, Ludhiana on 28" Jarmary 2014 during
two days Nstional Hindi Scminar on Food
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Processing wad manepement: opportmities of self
employment for entrspreneurs organizsd by
CIPHET along with the ISAE (Punjab Chapler),
Ludhians, On this occasion, BPD brochhoe wag also
released by renowned guests. Dr. K. K. Singh, ADG
(PE), ICAR, New Delhi, Dr, Banguli Baboo, Former
National Director, NAIF, and Dr. W. 8. Dhillon,
Director, Pumjab Horticultural Poat-Harvest
Technology Centre (PHPTC), Ludhisna, Dr. 8. N.
Tha, Director (Acting), Dr. R K Gupta, PC {(PHT),
Prof, V. K. Sehgal, Ex Prof PAU and Dr, D. M,
Kadam, CPI-BFD were present during the occasion
along with other dignitaries. Following facilities are
rovided by BFD ynit ;
Infrasiructnre suppor?

Appropriate size of office space each on

cxclusive as well as dusl sharing basis.

Bazic ret of fumiture with limited availability of

itvbertet

Accees to common facilities like fax, primter,

newzpaper, cafeteria ste.

Confisrence room anad adenisigirative suppoert,
Operational and commercial support

Referral to funding agencies/VC

Promotion through various available platforms

{webgite, exhibitions ete. ).

Guidanee in busitess plan preparation

Cuidance In conducting market surveys and

feasibility analysis

Interaction with muccessfil entreprencurs
Scientific memtoring

Advice from scientific experts of ths domain

Training and skill development

Guidance for ecstablishment of indepesdent

production unit

Apart from above, BFD is helping in trangferring

incubation facility
the technologics developed by CIPHET to
entreprensurs and train them on that technology.
BPD CTPHET works 83 "Single window"” gystem for
people coming for taking technologies, training amd
guidanece ede.
Incubation facility for amla processing incobatee
Mr. 8. Jagtar Singh, an entrepreneur from
Dewatwal, district Ludhisne who uaed to prepare
varicus pickles and murabbs of vepotables got
started to prepare amla cavlies and meoabbe with the
help of proper ttaiming and CIFHET imcubstion
He enrolled sa en incubmice at BPD-CIPHET
mmcubation centre for | month i.=. from 15 Jauary to
15 February, 2014. BPD team helped him to prepare

the produosts, They also prepared the project layout
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M. 5 Jagtar Singh demonstrating hie Wmhﬁﬂmmmmmmm
of incubstion facility mauguretion

and halped him to get the grant of about Rs. 15 lakh
from KVIC. He also got the license from FSSAL
Then he started his food processing mdustry with the
name ILEX Food Prodocts which mannfactures
healthy and hygene pickles (achar), murabba,
chuiney, beverapes (Sharbat), aonla candy, turmeric
{haldi) powder, ete,
B) Technology licensing and trainings
CIPHET tomato graders commercialized to
Nagmland

CIPHET is well known for its innovative post-
doveloped techmologiesa and machinery is well
accepted by the farmers /entrepreneurs across and
beyvond nation. One such classic example is demand
for CIPHET devsloped tomato graders. Mr. Viren
Agrawal from M/s, Radiant Enterpriges, Dimagmr,
MNegaland came to know about the tomato grader
throungh CTPHET website. Three (3) graders were
Tubricated at CIPHET workshop and transported to
Nagaland. CIPHET developed tomato grader can be
used to grade tomato in 3-4 sizes. Tt helps to reduce
labour cost, tme, damepe/bruirmg and Improves
efficiency and accuracy. Graded tomatoes fetch more
prices 4o the farmers and gives enhanced ahelf-life to
the consumexs. The grader can also be uaed for other
round vegetables by adjusting the gap between pipes

of the grading table. The average prading capacity is
3235 kg/h,
Training on sording, grading, minimnl processing
and packeging of fresh frafis and vegetables

To develop cnirepremcurial skills among
potential processors and entrepreneurs through
training is the one of the BPD objectivies. The unit

orgamised 3 deys teiming oo sorting, greding,
minimal processing and packaging of fresh fruits and
vegetables from 23%-25" September 2013 at CIPHET
Ludhiana, for Mr, Omprakash, 8 progressive famer
fromm Haryana. This training was focusesd om
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extension of shelf-life of fresh fruits and vegetables
through mechanical/physical process without
gltering the chemical composition of the same. This
process also enhances the quality of the prodoct and
upgrades it to export quality. Process engages simple
machines such as fruit/vegetable washer, mechanical

Dr. Rahul Kumar imparting training
to Mr. Omprakash

grader, fruit/vegetable slicer, basket centrifige and
shrink wrap/nitrogen flushpacksgmg machine (Fig. 82).
which was concluded by swarding the traiwing
certificats to Mr. Omprakash by Dr. S.N Jha Director

Director CIPHET, awarding traiming certificate o
Mr. Omprakash

(Acting), CIPHET. Mc Omprukssh found the
training very helpful and is now graduated to
entreprencur by registering his company, getting
trademark, fillimg spplication for FSSAI and othex
needful licensez to start the business at Nagpuor,
Mahgrashirs,

Tralsing of minimal processing of vegetables
Ancther three days training on “Minimal

processing of vegetables” was conducted during 27°

February to 1*March 2014. Accanmlation of surface

watet on the fresh and minimally processed
vegetables is a matter of concem as it helps in growth
of pathogens and microorganisms, A basket

Menmal eoeting of fresh fruits and vegetables

|

Whehting of fresh fruits and vegetables with waler by
using mechanical washer

Cutting of fruits snd vepetables using
vegetahleffrmit slicer (optional)

|

Moisture rednction by subjecting the fruits and
vegetshles to high centrifizgal force in basket centrifizge

!

Shrink wrepping/nitrogen fiush packaging of fruits and
vegetzbles

Fig. 82. Process flow chart for minimal processing
of vegeisbles
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cenlrifuge comsisting of & detachable perforated Peeling of onions
cylinder helps to remove surface water from the l
mdpach!‘@rgmgmmd h;“-P . le Converting

i ials play an important mle m : : : : :
enhancement of shelf life of fresh and minimally sniong: 1o Hiokes by.neing antlon sliose
training to Mr. Abhinav Soni from Meerut. Dr. D. M.
Kadam, PI-BPD and Mr Ajay Agarwal, Business Pre-treatment
Manager courdinated the setivity. l
Treising on dried oniom flakes and powder
technology Drrying of onions {using solar or tray dryer)

Skyrocketing prices of onions have made the
commn man to ey ad has forved the BPD ynit
CIPHET to rescoe the common man from soarng Packaging of dried onion flakes/powder
mmnfmbymdumdhandsmtmmngnn Fig, ¥3, Psucoes Divie chast Sic oain pocensing
proceading of onion to dried anion flakes and powder
for farmers and entrepreneurs from 3”-5*October
2013 at CIPHET, Ludhiana Mr Pranit R. Manivar
and Mr. Deoram Baburao Mogal from Msharashire
and Mr Balwinder Singh from Moga, Purjab
participated in this,

Dr. D.M. Kadam, PI-BPD imparted the training
{(Fig. 83). Training dealt with convergion of raw
onion mio processed ready to use omon flakes and
technology and are working towands setting up the m_

Dr. D.M. Kadem impeartmg hands on traiming for
preparing ordon flales and powder o the trainees

[l

procecesing tmits in their arcss. Training was
concluded by awanding the trainees with training
certificeds,

Trainisg on novel process for prodoction of green
¢hill puree and powder

India is the highest producer of green chillies in
the world, yet huge amount of chilli iz wasted due to

lack of proper processing and storage faclitics,
which in turn leads to low returms to the
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F . L 4 _
Handing over certificate to the trainee

farmers/producers. Keeping this problem in mind,
CIPHET has developed a novel process for
production of green chilli powder and green chilli
puree, which has longer shelf-life and hence, reduc
the post-harvest loases and at the same tine it also
delivers the high returns to the facmers/producers for
their produce.

The hands on training com this wes condocted
from October 7 to 9, 2013 at CIPHET, Ludhiana. Dr.
Mridula D and Dr, Ramesh Jangra, senior scientists
imparted the 3 days traiming to Mr. Kamal Saraf from
Khargone, M.P and Mr. Narayan R. Thakur from
Nandurbar, Maharaghtra, Trainges are in touch with
BPD unit, CIPHET and are working forward to set up
the processing plant in their respective area
Licensing of Pearl millet based composite
extrudates and pasta technology

Fearl millet based composile exirudates and
pasta technology is used to develop instant product
having a high caloric density, protein quality, high
shelf-lifc by usmg small low-cost collet type food
extruder. Relatively low capital and operating costs
allow the manufecturer to prepare the product et
lowest possible cost so thal they can effectively reach
the low income segments of population. Benefits and
cost analysis of the aforesnid technology tmpected
entreprensurs snd farmers; Mr. Siddarath Agarwal
from Ludhiana is one among those potential

entrepreneurs. Dr. D, N, Yadav, Senior Scientist, Ms,
Moniks Sharma, Scientist imparied the training
regarding technical know-how of the technology.
License of the mentioned technology was transfirred
to the entreprensur on December 2, 2013 byDr. S.N.
Jha, Director {Acting), CTPHET.
Licensing of ginger processing technology (dried
ginger flakes, sweefeaed flakes, powder, and
ginger paste)

The value added products such as dried ginger,
ginger powder, ginger oil and ginger olearesin are of
commercial interest. These are exported from Indis
to many countries. Hence, if they are processed and
stored during peak season and made available during
off-season, they command premium value. With
growing income, changing lifestyle and hectic daily
schedules, market for dehydrated powdered, ready to
use ginger is growing especially in urban areas. In
other words one can say that thege products are the

Presh ginget rhizomes

Packaging
Fig. 84. Process flow chart for ginger processing
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Dr. Kndam imparting training to the trainees

on ginger processing
ikemand of the time. Moving ahead with the time and
taking care of the demand, CIPHET haz developed
ginger procesging technology for dried ginger
flakes, sweetened flakes, powder, and ginger pasts.
Procesging of ginger into the valoe sdded products is
givenin Fig 84, Mr, Baldev Singh, Mr. Mohen Singh
and Mr. Rakesh Thapa from Sirmaor, Himanchal
Pradesh took the training amd license of the
technology.
Training on turmeric processing

Turmeric is highly need spice among the spices
family and it fetches high retums to the producers/
fareers, But in many paris of India, firmers fail to
get propexr returne duoc to lack of kmowledge
reganding turmeric processing. Hence, farmer nmat

..- i h

Technology licensing to HP enterprenuers

know proper processing technique for turmeric.
BFD in wssocistion with ToT divigion, CIPHET
organized 3 days training from 13 tol 6 Jannary 2014

for a group of 30 fanmers from Chandarpar,
Maharashtrs. Concerned scientists from CIPHET

imparted the training to the trainees and trainees
found the training very helpfol.

C) Participation, presentation snd demonstration
Cansra bank potato farmers' meet, Jalandhar
Cmnsre bank is one of the remowned agri
specialized bank in India, established in the year
1906, Agriculture Consultency Services (ACS) isan
exclugive division of the bank meant for appraizing
agro-based projects and to provide consultancy. The
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division, in the last 24 yeam, has handled more then
1000 projects involving an outlay of more than Rs.
4450 crores in the sectors (data courtey-Canara
plantation projects, food processing, bio-
teehmology, cold storuge, fsheries, wte., which
mcluded public issus appraisals also.

Ag a part of ita ACS activities, Canara hank
organized “Potato Farmers Meet® at Jalmdhar on
Augnst 30 2013 to bring the various players of
agriculture such as Gomers, agri technocrads,
fmancer and agri managers at one platform, in order
to revolutionize potato farming. This meet was
sttended by more than 1(0 pacticipamits and puests.

BPD unit was privileged to be the guest and
member of this remarkuble event, Mr. Ajay Agrawal
{Business Mansges, BPD) and Er. Jammeet Gill
(SRF-BFD unit) spread the awarensss among the
poteniial faompers through rescurceful preseotation
and saxy imeraction, regarding the post-harvest

technologies developed and available at CTPHET.
Washing &nd processing of hervested poteio ioto
vahie added products and conversion of petato by
products into wnimal feed pallets were shown, Potato
peeler and washer vere the most queried technology
and equipment at the event as farmers foand theze as
cgay to use, cost effective snd time saving
equipment. Through this event, BPD unit added
progressive farmers/clients to its wpcoming
incubate/cntreprencur databasc and at the same time
BPD unit also established B2B links with other
potential machine manufactorers, marketing
specialists to assist and help prospective CIPHET
incubate/entreprenenrs.

PAU kisaw elub meeting

BPD CIPHET in collaboration with PALT kivan
club organized intersction mecting on Jauary 2,
2014 during PAU Hrar club mesting. During this
meeting Mr. Ajay Agrawal, Business Manager, BFD
pave the preseotstion on CIPHET developed

= =l
-y
|

M, Ajay Agmwal, Business Manager BPD CIPHET
cresting swarences among the farmers

technolopics snd crested awarencss smong the
Punjab farmers showut post-harvest engineering and
technology, food and agro procossing, machine
mamufacturing. About 250 fumers attended the
event Mr. Harshad Mandge, RA also attended the
meetng.
FPAU Kican Mela 2013

BPD unit participated m PAU Kiran Mela from
13"-14" September 2013 and created awareness
among the farmers and food processars firom all over
India by showcasing the CIPHET devcloped post-
harvest processing technologies and machinery.
FICCI food 360-Internationsl comferemce cum
exhibition

FICCT Food 360 - an International conferane
organized in collaborstion with ICRISAT at
Hyderabad during 6*~7* November 2013. The
confirence mude an sticonpt to bring technology,
regearch, verturs capitalists, social organizations and

techmologies end mechinery at FICCT 360
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coaporates wder one umbaella, The theme behind
FOOD 360 was "The Next Wave of Opportumities”.
FOOD 360 plays a central mole in comecting
businers opportunitics in sagriculture, food
processing and allied areas. Conference has
provided BPD unit CTPHET with g platform to
promote CIPHET developed post-harvest
technologies, machinery aml structures, which
helped to create and diversify business.

Kisan meis a2t Fimprl, Pane

Kisan mels fdr was organized o 13th-17th
Decomber 2013 at Pimpri, Pune. Kisan forum
invited BPD wnit throngh ICRISAT to exhibit ita
post-harvest technolopics and machimery for the

5 ’ : i
De D. M. Kadam 8t Scientist £PT-BFD demonsirating
the CTPHET Banene-combv'hand cotter to the intevested
farmeers
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benefit and ypliftment of faemers in the Meharashira
and adjoining regions. Huge number of visitors
vigited the BPD stall during the fair and got thedr
querics snswered by the experts of agroffood
processing sector. CIPHET banana-comb/hand
cutter, pomegranate aril extractor (hand tool) and
booklet om CIPHET developed post-harvest
technologies were on demand during the fair
Farmers and entregreneurs got benefitted from the
BPD mit CIPHET stall. Few firme showed their
interest in pgetting licenses of pomegranate aril
extractor and CIPHET beena-combyhand cutter.
Demonstraton at NIRD Hydernbad

BPD it participated in 12 Rursl Technology
and Crafts BExhibition Organized by National
Tnatifute of Rural Developument (NIRD) Hyderabad
from 14™19" February 2014, Exhibition was
inaugurated on 14*February 2014 By Honble
Director General (DG) of NIRD Dr. M.V, Rao in the
presence of several dignitariss and rencwmed
business personaly from all over Indin, In & 6 day
cvent, CIPHET has put its stall to demonstrate and

=
|

12* Roral Technology and Craft exhibition

dizplay the post-harvest technologies and machinery
developed by it. Dr. D. M. Kadam (St. Scientist and
PI-BPD) and Ssmuel Devashish Miua (SRF-BFD)
participated in it and explained the activities of
ingtitubes to the interested visitora from all over India
mcluding Andhra Pradesh. About 30 potential clients
has shown interest in CIPHET developed
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technologies such as agro/food processing
machinery, groundnut based milk beversge, pancer
and curd techmology, evaporstive cooled room
structure, peard millet based extrudsies, pasta and
weaning mix technology, fish processing machinery
and technology, meai processing technology, tomato
processing plant, bamboo processing nnd
preservation technology, fruit beverage technology,
oil extraction technology, tamarind processing and
other medicinal plant based techmology, roti/chapati
making machine etc. Visitors and clients found the
BPD CIPHET stall very helpful and highly
mnovative as they discovered several technologies
and machinery related io M concesned post-

in their exigting business’ wented to establish new
business.
Preseatation in Indis-Africs forom sommit

Dr. D. M. Kadam, Senior Scientist and PI-BFD
gave presentation on *CIPHET Developed
Technologies on Post-Hurvest Engineering and
Technology" to the 25 food processing incubator
profeasionals from 5 African countries i.e.
Cameroon, Ugmnda, Mali, Angola and Kenys on 27*
February 2014. Two-week tmining progmam on
“Development of Agribusiness and Food Processing
Business Incubstion Cenires i Africa” under India-

Dr. DM, Kadam delivering lecture on post-harvest
technologies and machimery strocture developed by
CIPHET

Africa Forum Summit (IAFS)}I 2013-14 from
February 18 to March 01, 2014 was organized by
ICRISAT at Hyderabad. It was great opportunity to
showcase the CIPHET developed technologies to
Africans and had B2B meeting with interested
participants, Many were mtgrested in CTPHET
technologies and some persons have approached the
BPD for technology and consultancy.
Eatreprenenrship Development Programme st
District Indnstrics Comnmission

District Indusiries Commission (DIC) is a
responsible body for the development of industries
at district level invited BPD unit to create awareness
among the interested and potential entreprenenrs of
the district during Entrepreneurship Development
Programme (EDP) on the topic: “Role of Post-
Harvest Technology™ at DIC office Ludhians on 10*
March 2014. Mr. Ajay Agrawal, Business Manager
BPD umit made the participents aware sbout the
business development through adopting CIPHET
developed post-harvest techmologies and
regarding incubation facility available at CIPHET
for the budding and interesied entreprencurs,
through which they can start their business without
investing fheir capital over setting up of production
unit af the imitisl stage. They can take the CIPHET
plants (tomato processing plant, chilli processing
unit, dhal mill, oil extraction plant, rice mill, soya
milk plant, sprices processing mnit, animal feed plant
etc.) on custom hiring basis at very minimum fee as

Mr. Ajay Agrawal, Manager BPD Unit, giving
presentaticn at DIC office Ludhisns




useful and fow interested cntreproneims visited
CIPHET facilities and are in touch with BPD unitto
repister for incubsation facility.

FPAL Kison meln 2014

BPD participated m PAU Xisan mela from 14°-
15 March 2014 and created awarensss amonyg the
farmers and food processors from all over India by

¥ 84 -! ("

showcasing the CIPHET developed post-harvest
processing technologiea and machinery.
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Orientation workshop asd hands-on training
programme for BPFD anits in the NARS Hyderabad

ICAR, NAIP in ssscciatiom with ICRISAT
organized a Workshop amd Hands-on Training
Prograonme for BPD Uniis in the NARS between
24"-28" October 2013 at IIT Hyderabad. During
this programme, otientation for new BPD's and
interaction ssssions were carrisd out. They also gave
incubation facility snd rcgarding crestion of
business profile. Through this training BPD mit,
CIPHET pot to kmow the BPD team of other
ingtitutes (which helped new BPDs to sort out the
varipus roptine hurdles), widen the knowledge base,
disseminate the technologies to other institute by
sharing the information with each other.
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(LIST OF ON-GOING RESEARCH PROJECTS '

INHOUSE & COLLABORATIVE PROJECTS

Sr. No. Project Name Name of Project Leader & Associates
1 Impact Assessment of Entrepreneurship Dr. Sangeeta Chopra (PT) till March, 2011
Development Programme (EDP) conducted Dr. Dilip Jain (PI) w.e.f April, 2011 to Aug 2011
by CIPHET Dr. A K Dixit (Co-PI & PI) from August, 2011
Dr. Indu Karki (Co-PI) w.e.f. September, 2010
2. Development of nutritive functional flour & Dr. Mridula Devi (P}
food products. Dr. Anita Kochar (Co-PI), PAU, Ludhiana
Dr. M.R. Manikantan (Co-PI) till July, 2013
Ms. Monika Sharma (Co-PI) w.e.f. Nov, 2010
3. Characterization, fortification, cooking and Dr. Mridula D (PI)
quality evaluation of soft rice. Ms. Deepika Goswami (Co-PI)
Dr. N. Shobha Rani (Co-PI ), DRR, Hyderabad)
Dr. Suneetha Kota (Co-PI ), DRR, Hyderabad
4. Development of pilot level process and Dr. M.R. Manikantan (PT)
technology for the production of protein rich Dr. D. N. Yadav (Co-PI)
flour from deoiled sesame and sunflower Dr. R.K. Gupta (Co-PI) w.e.f. March, 2012
seeds.
5 Assessment of poultry, goat, sheep and fish Dr. Tanbir Ahmad (PI)
processing and its refinement and upgradation  Dr. Gaikwad Nilesh (Co-PI}) till 03-08-2013
through technological intervention. Dr. Yogesh Kumar (Co-PI) till 02-04-2012
and again (Co-PI) w.e.f. 26-03-2013
6. Enhancement of shelf-life and microbial Dr. S.K. Devatkal (PI)
safety of meat and meat products applying Dr. P.S. Rao, (Co-PI), IIT, Kharagpur till
high pressure, vacuum packaging and natural ~ December, 2012
extract. Dr. Rahul Kumar w.e.f. 17-04-2012 till
foreign deputation period of PI
7. Development of non-dairy based probiotic Dr. Sangita Bansal (PI)
foods. Dr. S.N. Bhowmik (Co-PI) till 19-10-2011
Dr. Satish Kumar (Co-PI) w.e.f. 22.02.2012
Dr. Manisha Mangal (Co-PI) w.e.f. 20-04-2012
till 07-08-2013
8. Development of a PCR based diagnostic Dr. Manisha Mangal (PI) till 07-08-2013
process for the detection of potential aflatoxin ~ Dr. Sangita Bansal (Co-PI) till 06-08-2013 and
producing molds during post harvest handling  (PT) w.ef. 07-08-2013
in rice. Dr. H.S. Oberoi (Co-PI) till Octeber 2013
Ms. Surya (Co-PI} w.e.f. November, 2013
9. Extraction of dietary fibres from byproducts Dr. Satish Kumar (PI) till 30-03-2013

of selected coarse cereals and pulses and
development of functional foods.

Dr. Sangita Bansal (Co-PI)

Dr. Anil Dixit (Co-PI)

Dr. P. Barnwal (Co-PI) w.e.f. January 2012
till 10-09-2013
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Sr. No. Project Name Name of Project Leader & Associates
10. Development of functional and convenience Ms. Monika Sharma (PI)
foods based on maize and sorghum. Dr. Mridula D. {Co-PI)
11. Process technology for shelf stable millet Ms. Deepika Goswami (PI)
flour and gluten free baked products. Dr. R. K. Gupta (Co-PI)
Dr. S.N. Bhowmik (Co-PI} till 19-10-2011
12 Development of an ohmic -heating system for  Dr. Devinder Dhingra (PI) till October, 2011.
heating solid and liquid foods. Dr. Sangeeta Chopra (Co-PI) till October, 2011
& (PT) w.e.f. October, 2011 till 05-03-2013.
Dr Prasoon Verma (PI) w.e.f, 05-03-2013 till
06-08-2013.
Dr. Manisha Mangal (Co-PI) w.c.f.
22.02.2012 till 21-02-2013
13. Shelf life enhancement of fresh-cut fruits Dr. Sunil Kumar (PI)
using enzyme technology. Er. V. Eyarkai Nambi (Co-PI) till 22-08-2012
Dr. Ramesh Kumar (Co-PI}
14.  Assessment of occupational health hazards Dr. Indu Karki (PI)
among workers in agro processing units. Dr. Gaikwad Nilesh Nivrutti (Co-PI) till
03-08-2013
15.  Effect of over tree sprinklers, foggers and Mr. V.S. Meena (PI) till 11-01-2013
colour shade nets to reduce heat stress to Dr. Jitendra Singh (Co-PI)
pomegranate crop in semi arid region of Punjab.Dr. D.D. Nangare {Co-PI) till 01-09-2012
16.  Optimization of suitable colored plastic Dr. Jitendra Singh (PI)
mulch for the repulsion of insect pests in Dr. Bharat Bhushan (Co-PI)
vegetable crops.
17.  Development of poly-house structure using Dr. Jitendra Singh (PI)
ground air heat exchanger for mushroom Dr. Bharat Bhushan (Co-PI)
cultivation in semi-arid region.
18.  Development of animal handling and Dr. K. Narsaiah (PI)
automated cooling systems for dairy farms. Dr. Yogesh Kumar (Co-PI)
Ms. Leena Kumari (Co-PI)
Dr. Sandeep Mann (Co-PI) w.e.f. 01.11.2013
Association of Dr. Sandeep Mann as Co-PI
w.e.f 1.11.2013
Dr. Mukesh Bhakat (CCPI), NDRI, Karnal
Dr. T.K. Mohanty (CCCo-PT), NDRI, Karnal
19. Development of nano-particle embedded Dr. D.M. Kadam (PI)
biodegradable food packaging biopolymer Dr. P. Jaiswal (Co-PI}
20. Development of nano-biocomposite based Dr. D.M. Kadam (PI)
construction material for storage of food grains Dr. Manju Bala (Co-PI) w.e.f $1.11.2013
21. Development of hybrid cold storage structure  Er. Manpreet Kaur (PI) till 24-07-2013

for onion and tomato.

Ms. Leena Kumari (Co-PI)
Dr. R.K Vishwakarma (PI) w.e.f. 1.11.2013
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35.

improvement by controlling pericarp
browning of litchi fruits using enzyme
technology.

Development of carrier system for live table
carps rohu (Labeo rohita Hamilton) and
silver carp (Hypophthelmicthys molitrix
Valenciennes)

Sr. No. Project Name Name of Project Leader & Associates
22. Shelf life extension of strawberry and plum Dr. Rahul Kumar (PI)
fruits using active packaging in high barrier Dr. Pranita Jaiswal (Co-PI)
metal laminates.
23.  Development of RFID based quality tracing Ms. Leena Kumari (PI)
system Dr. K. Narsaiah (Co-PI)
Dr. Rahul Kumar (Co-PI)
24,  Technology for production of protein Dr. D.N. Yadav (PI)
concentrate / isolate from commercial peanut Dr. R.K. Gupta {(Co-PI)
cake Dr. Mridula D (Co-PI)
Dr.Manisha Mangal (Co-PI) till 07-08-2013
25.  Primary processing and value addition of Dr. Aleksha Kudos (PI)
pseudocereals Dr. Mridula D (Co-PI)
Dr. R.K. Gupta (Co-PI)
26. Development of process technology for Dr. Ramesh Kumar (PI)
browning inhibition, novel product Dr. Sunil Kumar (Co-PI)
development and by product utilization of Dr. P.C. Sharma (Co-PI) w.e.f. 1.11.2013
pear (Revised Title).
27. Development of process protocol for de- Dr. Sunil Kumar (PI)
bittering of kinnow juice. Dr. Ramesh Kumar (Co-PI)
Dr. P.C. Sharma, (Co-PI)
28.  Design and development of bael pulper Dr. Nilesh Gaikwad (PI) till 03.08.2013
Dr. Rahul Kumar (Co-PI) & PI we.f 03-08-2013
Dr. D. R. Rai (Co-PI) till 20-04-2013
29.  Development of national database on post Dr. Indu Karki (PI)
harvest technologies. Dr. Tanbir Ahmad (Co-PI)
Dr. D. R. Rai (Co-PI) till 20-04-2013
Dr. S.K. Nanda (Co-PI)
30. Development of continuous primary Dr. R.K. Vishwakarma (PI)
processing and shrink packaging line for Dr. Ramesh Kumar (Co-PI)
cauliflower and cabbage Ms. Leena Kumari (Co-PI
31. Development of fat replacer and hydrocolloid Ms. Monika Sharma (PT)
from pearl millet and barley. Dr. D.N.Yadav (Co-PI)
Dr. AKX Singh (Co-PI), NDRI, Karnal
32. Development of vegetable mixed-wadi Dr. Sandeep Mann (PI)
making system Ms. Deepika Goswami (Co-PI)
33. Design & development of oat dehuller. Dr. Aleksha Kudos (PI)
Dr. Anil Dixit (Co-PI)
34.  Shelf life enhancement and quality Dr. Bharat Bhushan (PI)

Dr. P.C. Sharma (Co-PI)

Dr. Armann U. Muzaddadi {(PI)
Dr. Tanbir ahmed (Co-PI)
Dr. Monika Kundu (Co-PI)
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EXTERNALLY FUNDED PROJECTS

Sr. No.

Project Name

Name of Project Leader & Associates

Optimization of parameters for utilization of
paddy straw, kinnow pulp and pea pods for
production of cellulases, ethanol and feed
supplements

Value chain on potato and potato products

Value chain on commercial exploitation of

underutilized fruits of tribal zones of Rajasthan

Novel biotechnological process for production
of high value products from rice straw &
baggasse

Studies on cryogenic grinding for retention
of flavour and medicinal properties of some
Important Indian spices

A value chain on composite dairy foods
with enhanced health attributes

Dr. H.S. Oberoi (PI)

Dr. D.S. Uppal (Co-PI)

w.e.f. 19-07-2006 to 31-03-2007
Dr. VK. Bhargav (Co-PI)

w.e.f. 10-03-2008 to 27-11-2010
Dr. Pranita Jaiswal (Co-PI}
w.e.f. 04-04-2009 to 11-08-2010

Dr. Devinder Dhingra (CCPI) till 04-10-2011
Dr. Sangeeta Chopra (CCPI)

w.e.f. 20.10.2011 to 05.03.2013

Er. Prasoon Verma {CCPI)

w.e.f. 05.03.2013 till 08.08.2013

Dr. Tanbir Ahmad (CCPI) w.e.f 08-08-2013

Dr. RK. Gupta (CCPI) till 20.10.2011

Dr. A K. Thakur (CC-CoPI) till transferred
Dr. Ramesh Kumar (CC-CoPI) we.f. 24-04-2009
Dr. Goutam Mandal (CC-CoPI}

w.e.f. 24-04-2009 till 13-01-2010

Dr. RK. Vishwakarma (CC-CoPI)

w.e.f. 19-01-2010 and (CCPI)

w.e.f. 21.10.2011till 18-07-2013

Dr. P.C. Sharma (CCPI) w.e.f. 18-07-2013
Er. V. Eyarkai Nambi (CC-CoPI)

w.e.f. 03-08-2010 till 22-08-2012

Dr. H.S. Oberoi (CCPI)

Dr. VK.Bhargav (Co-CCPI) till 27-11-2010
Dr. M. Manjunatha (Co-CCPI)

w.e.f. 04-05-2011 till 26-05-2012

Dr. K. Narsaiah (Co-CCPI) w.e.f. 06-10-2012

Dr. K.K.Singh (CPI) till 18-02-2010

Dr. S. Balasubramanian (Co-CPI) & (CPI)
w.e.f. 18.02.2010 till 22-06-2011

Dr. D.M. Kadam (Co-CPI) till 04-02-2011
Dr. P. Barnwal, (Co-CPI) till 04-02-2011
& (CPI) w.e.f. 10-08-2011 till 10-09-2013
Dr. D.N. Yadav (CPI) w.e.f. 01-10-2013

Dr. S. Balasubramanian (CCPI) till 22-06-2011
Dr. D.N. Yadav (Co-PI) & (CCPI)

w.e.f 23-06-2012

Ms. Monika Sharma (CCo-PI)

w.e.f. 25-03-2013
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Sr. No. Project Name Name of Project Leader & Associates
7. Mobilizing mass media support for sharing Dr. Indu Karki (CCPI) w.e.f. 10.04.2013
Agro-information Dr. D.R. Rai (CCPI) till 10.04.2013
Dr. Jitendra Singh (Co-CCPI)
Dr. Sangeeta Chopra {Co-CCPI) till 19.03.2013
8. Developing, commissioning, operating and Dr. R.K. Gupta (CCPI) w.e.f. 14-02-2014
managing and online examination system for Dr. S.N. Jha (CCPI) w.e.f 17-05-2013
NET/ARS-Prelims. Exam for ASRB, ICAR till 13-02-2014
Dr. U.S. Shivhare (CCPI) w.e.f 23-03-2012
till 16-05-2013
Dr. RX. Gupta (CCPI) w.e.f. 22-06-2011
till 22-03-2012
Dr. R.T. Patil, Director CIPHET (CCPI)
\till 21-06-2011
Dr. Devinder Dhingra , Nodal Officer
till 04.10.2011
Dr. M.R. Manikantan, Nodal Officer
w.e.f. 05/10/2011 till 18.07.2013
Dr. R.K. Gupta, Nodal Officer
w.e.f. 26-10-2012 till 13-02-2014
Ms. Leena Kumari, Nodal Officer
w.e.f. 18.07.2013
9. Microencapsulation methods for bacteriocins Dr. K. Narsaiah (CPI)
for their controlled release Dr. S.N. Jha (CCPI)
Dr. M.R. Manikantan (CCPI) till 18-07-2013
10. Improvement the microbial safety and Dr. Suresh Devatkal (PT)
nutritional quality of fresh meat using a low Dr. Rahul Kumar (Co-PI) w.e.f. 06-09-2013
cost refrigerated cabinet for retail marketing of
meat in street meat shops.
11. Up-gradation of quality control food testing Dr. S.N. Jha (PI)
laboratory Dr. S. Kumar Devatkal (Co-PI)
Dr. H.S. Oberoi (Co-PI)
Dr. Rahul Kumar (Co-PI)
12 Development of spectroscopic methods for Dr. S.N. Jha (PI)
detection and quantification of adulterants Dr. Pranita Jaiswal (Co-PI)
and contaminants in fruit juices and milk Er. Manpreet Kaur Grewal (Co-PI)
till 24.07.2013
13, Assessment of quantitative harvest and post Dr. RK. Gupta w.e.f. 14.11.2013
harvest losses of major crops/commodities Dr. S.K. Nanda (PI) till 13.11.2013
In India. Dr. R.K. Vishwakarma (Co-PI)
Dr. Anil Dixit (Co-PI) w.e.f. 14.11.2013
Dr. Aleksha Kudos (Co-PI) w.e.f. 14.11.2013
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Sr. No. Project Name Name of Project Leader & Associates
14. Adaptation of top lit updraft gasifier stove Er. Prasoon Verma (PI) w.e.f. 20-02-2013
for rural poor woman of Punjab till 05-08-2013
Dr. Sangeeta Chopra (PI) till 19-02-2013 &
(Co-PI) w.e.f. 20-02-2013 till 05-03-2013
Dr. D.R. Rai (Co-PT) till 20-04-2013
Dr. Indu Karki (Co-PI) w.e.f. 20-02-2013 &
(PI) we.f. 05-08-2013
Sh. O.P. Moodan, T-5 (Co-PI) till 31-12-2013
15 Business Planning & Development (BPD) Dr. D.M. Kadam (PI we.f 20-08-2013);
Unit at CIPHET, Ludhiana Co-PI from 22-05-2013 to 19-08-2013
Er. Prasoon Verma (22-05-2013 to 19-08-2013)
Dr. K. Narsaiah (Co-PI)
Dr. P. Barnwal (Co-PI) (17-05-2013 to 10-09-2013)
Dr. Nilesh Gaikwad (Co-PI) (17-05-2013 to
02-08-2013)
16. Technology for enhancing oil recovery and Dr. R K. Gupta (PI)
production of edible grade de-oiled meal from Dr. M.R. Manikantan (Co-PI) till 18-07-2013
sunflower and groundnut and their diversified uses. Dr. Mridula D (Co-PI)
17. Development of molecular tools for detection Dr. Sangita Bansal (PI) w.e.f. 22-01-2014
of adulteration of medicinal oilseeds and Dr. Anupan Mangal (Co-PI)
spices for value addition and processing Dr. Sanjeev Kumar (Co-PI)
18. Study on determining storage losses in food Dr, RX. Gupta (PI) w.e.f. 14-11-2013

grains in FCI and CWC warehouses and to
recommend norms for storage losses

Dr. S.K. Nanda (PI) till 13-11-2013

Dr. Anil Dixit (Co-PI) w.e.f. 14-11-2013
Dr. S.K. Aleksha Kudos (Co-PI)

w.e.f. 14-11-2013
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l RESEARCH PAPERS PUBLISHED '

Babbar N, Agarwal P and Oberoi HS (2014). Effect of addition of hydrocolloids on the colloidal stability of
litchi (Litchi chinensis Sonn.) Juice. Journal of Food Processing and Preservation. DOI:
10.1111/jfpp.12220.

Bansal S, Singh A, Mangal M and Sharma SK (2013). Isolation and characterization of lactic acid bacteria
from fermented foods. Vegetos, 26(1): 325-330.

Bhogal NS, Bala M, Kumar S, Nanjundan J and Singh YP (2013). Distribution of (n-9) and (n-7) isomers of
monounsaturated fatty acids in Indian mustard (Brassica juncea). J Am Qil Chem Soc. DOI
10.1007/s11746-013-2387.

Bhowmik SN, Balasubramanian S and Yadav DN (2013). Influence of most-probable-number method and
container perforation numbers on fungal population density during tempeh production. Indian Journal
of Agricultural Sciences, 83 (8):889-892.

Bhushan B, Pal A, Kumar S and Jain V (2013). Biochemical characterization and kinetic comparison of
encapsulated haze removing acidophilic xykinase with partially purified free xylanase isolated from
Aspergillus flavus VIICC 9390. Food Science and Techneology. DOI: 10.1007/5 13 197-013-1013-7.

Bhushan B, Kumar S and Pal A (2013). Production and partial characterization of extracellular xykinase
from acidophilic Aspergillus flavus MTCC 9390 grown in SSF mode. Research J. Biotechnol.
Accepted : Online ISSN : 2278-4535.

Bhushan B, Pal A and Singh A (2013). Effect of lead on protein dissolution and phosphate mobilization in
germinating oat seeds [AvenasalivaL.cv. 11.1-8). Ind. J. Agri. Res., 47 (5): 402-410.

Bisht TS, Sharma SK, Sati RC, Rao VK, Yadav VK, Dixit AK, Sharma AK and Chopra CS (2013).
Improvement of efficiency of oil extraction from wild apricot kernels by using enzymes. J Food Sci
Technol, DOI 10.1007/s3197-013-1155.

Chaves MA, Barreto IMA, Reis RC and Kadam DM (2013). Physicochemical and sensory properties of
purple Brazilian cherry (Eugenia uniflora, L.) foams. International Journal of Food Science and
Technology, 48 (8), 16881697. DOI: 10.1111/ijfs.12139.

Dixit AK, Sharma SK, Sikka BK, Sharma R and Sharma AK (2013). Entrepreneurship development in wild
apricot processing: a study of Tehri Garhwal and Dehradun district of Uttarakhand (India). Indian
Journal of Agricultural Marketing, 27 (1): 91-103.

Grewal MK, Jha SN, Patil RT, Dhatt AS, Kaur A and Jaiswal P (2013). A less energy intensive process for
dehydrating onion. Journal of Food Science and Technology, DOIL: 10.1007/5s13197-013-1092x.

Jai Paul, Dixit AK, Sharma AK and Vinod K (2014). Nutrient recycling and its relationship with biofertility
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indicators of soil health and nutrient uptake in a rice (Oryza sativa L.)-wheat (Triticaum aestivum L.
emed. Fiori &Paol) cropping sequence. Agroecology and Sustainable Food System, 38(4): 445-459.

Jaiswal P, Jha SN, Singh AK and Bhardwaj R (2013). Diversity of pectinolytic molds on major Indian mango
cultivars. Egyptian JBiology, 15: 48-54.

Jha SN, Narsaiah K, Jaiswal P, Bharadwaj R, Gupta M, Kumar R and Sharma R (2014). Nondestructive
prediction of maturity of mango using near infrared spectroscopy. Journal of Food Engineering, 124:
152-157.

Jha SN, Jaiswal P, Narsaiah K, Kaur PP and Kumar R (2013). Textural properties of mango cultivars during
ripening. Journal of Food Science and Technology, 50(6):1047-1057.

Jha SN, Jaiswal P, Grewal MK, Gupta M and Bhardwaj R (2013). Detection of adulterants and contaminants
in liquid foods - areviews. Critical Reviews in Food Science and Nutrition (In Press).

Jha SN, Jaiswal P, Narsaiah K, Kumar R, Sharma R, Gupta M, Bhardwaj R and Singh AK (2013).
Authentication of mango varieties using near-infrared spectroscopy. Agriculture Research, 2(3): 229-
235.

Jha SN, Jaiswal P, Narsaiah K, Kumar R, Sharma R, Kaur PP and Bhardwaj R (2013). Determination of
maturity parameters of Indian mango cultivars based on eating quality during natural ripening. Journal
of Agricultural Engineering, 50(2):26-35.

Jain D, D Mridula and Thakur N (2013). Study on the effect of machine operative parameters on physical
characteristics of rice/maize based fruit/vegetable pulp fortified extrudates. Agriculture Engineering
International, 15(2): 231-242.

KB Vivek, Kondal K, Reddy PV, Reddy M, Kumar MS and Narsaiah K (2013). Effect of co-encapsulation of
probiotics with prebiotics and their survivability in dahi during storage. International Journal of
Agriculture and Food Science Technology, 4 (1): 67-75.

Kadam DM, Gupta MK and Kadam VM (2013). The thin layer drying kinetics of henna leaves. Agricultural
Engineering Scientific Journal, Serbia, 38(3): 85-100.

Kadam DM, Thunga M, Wang S, Kessler MR, Grewal D, Lamsal B and Yu C (2013). Preparation and
characterization of whey protein isolate films reinforced with porous silica coated titania nanoparticles.
Journal of Food Engineering, 117 (1), 133-140.

Karki I, Sharma P and Samantaray SD (2013). Shift work and its impact on the sleep quality of nurses. Indian
Journal of Social Research, 54 (4): 43-47.

Kaur B, Oberoi HS and Chadha BS (2014). Enhanced cellulase producing mutants developed from
heterokaryotic Aspergillus strain. Bioresource Technology, 157: 100-107.

Kaur B, Sharma M, Soni R, Oberoi HS and Chadha BS (2013). Proteome-based profiling of hypercellulase-
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producing strains developed through interspecific protoplast fusion between Aspergillus nidulans and
Aspergillus tubingensis. Applied Biochemistry and Biotechnology, 169: 393-407.

Kotwaliwale N, Singh K, Kalne A, Jha SN, Seth N and Kar A (2014). X-ray imaging methods for internal
quality evaluation of agricultural produce. Journal of Food Science and Technology, 51(1): 1 - 15.

Kumar S, Kumar R, Nambi VE and Gupta RK (2013). Post-harvest changes in antioxidant capacity,
enzymatic activity and microbial profile of strawberry fruits treated with enzymatic and divalent ions,
Food and Bioprocess Technology: AnInt. J{IX)I 10.1007/s11947-01 3-12 12-7.

Kumar V and Bala M (2013). Development of web based database on biochemical characteristics of
rapesecd-mustard. Bioinformation, 9(10): 537540,

Kumar Y and Deo C (2013). Response of feeding different sources and levels of zinc on growth performance
and carcass yield of broiler chicks. Indian Veterinary Journal, 91 (2): 11.

Kumar Y, Deo C, Shrivastava HP, Mandal AB, Wadhwa A and Singh I (2013). Growth performance, carcass
yield, and immune competence of broiler chickens as influenced by dietary supplemental zine sources
and levels. Agricultural Research, 2:270-274.

Kumar Y, Langoo BA, Sharma SK and Yadav DN (2013). Technological, physico-chemical and sensory
properties of raw and cooked meat batter incorporated with various levels of cold milled flaxseed
powder. Journal of Food Science and Technology, DOI 10.1007/813197-013-1185.

KumarY, Narsaiah K and Namdeo A (2013). Effect of pediocin, acidified sodium chlorite and benzoic acid
on color, oxidative and microbial shelf life of goat meat. Journal of Food Science and Technology,
(accepted).

Manikantan MR, Sharma R, Yadav DN and Gupta RK (2013). Selection of process parameters for producing
high quality defatted sesame flour at pilot scale. Journal of Food Science and Technology, DOI:
10.1007/513197-013-1131-7.

Mishra BK, Jain NK, Kumar S and Sharma KC (2013). Storage stability of ready-to-serve beverage from
malum (Maclhuca indica) llovvers. Indian Journal of Horticulture, 70(3): 459-462.

Mridula D and Jha P (2013). Preparation of iron-fortified rice using edible coating materials. International
Journal of Food Science and Technology, DOI: 10.1111/1jfs.12305.

Mridula D, Barnwal P and Singh KK (2013). Screw pressing performance of whole and dehulled flaxseed
and some physico-chemical characteristics of flaxseed oil. Journal of Food Science and Technology,
DOI110.1007/513197-013-1132-6.

Mridula D, Sharma M, Manikantan MR and Gupta RK (2014). Development of quick cooking dalia utilizing
sprouted wheat. Journal of Agricultural Engineering, 50(4): 14 -22.
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Mridula D, Singh KK and Barmwal P (2013). Development of omega-3 rich energy bar with flaxseed. Journal
of Food Science and Technology, 50(5): 950-957.

Muzaddadi AU, Barman P, Goswami UC and Mandal SC (2014). A modified method for the preparation of
sukati mas: a traditional fish powder of northeast India from mola (Amblypharyngodon mola). Fishery
Technology, 51: 1-8.

Narsaiah K and Jha SN (2013). Mechanical methods for tenderization of goat meat. Journal of Agricultural
Engineering, 50 (3): 46-50.

Oberoi HS, Rawat R and Chadha BS (2014) Response surface optimization for enhanced production of
cellulases by Aspergillus niger HN-2 with improved functional characteristics. Antonie van
Leeuwenhoek. Journal of Microbiology, 105: 119-134.

Sahu BB, Sarkar B, Mahapatra BC, Barik NK, Pillai BR, Lalrinsanga PL, Patra G, Jaysankar P, Ghosal MK,
and Bhatnagar PR (2013). Development and performance of a microbound larval feed dispenser in
macrobrachinm rosenbergii hatcheries. The Asian Journal of Animal Sciences, 8(1): 40-43.

Sandhu SK, Oberoi HS, Babbar N, Miglani K, Chadha BS and Nanda D (2013). Two-stage statistical
medium optimization for augmented cellulase production via solid-state fermentation by newly
isolated Aspergillus niger HN-1 and application of crude cellulase consortium in hydrolysis of rice
straw. Journal of Agriculture and Food Chemistry, 61: 12653-12661.

Sarkar B, Sahu BB, Mohapatra BC, Barik NK, Majhi D, Jayasankar P and Bhatnagar PR (2013). Design and
development of an innovative mobile fish vending unit for retailers. International Journal of Innovative
Technology and Exploring Engineering, 2 (3): 158-162.

Sharma A, Joshi A, Rajamani G, Kumar S, Srinivasan R and Chakravarti D (2013). Molecular profiling of
pectinase producing fungi. Annals of Biology, 29(3): 264-270.

Sharma M and Mridula D (2014). Probiotics : a comprehensive approach towards health foods. Critical
Reviews in Food Science & Nutrition, 54(4): 537-552. DOI : 10.1080/10408398.2011.594185.

Sharma M, Kadam DK, Chadha S, Wilson RA and Gupta RK (2013). Influence of particle size on physical
and sensory attributes of mango pulp powder. International Agrophysics, 27 (3): 323-328.

Sharma M, Mridula D and Gupta RK (2013). Development of a formulation for instant corn based dessert
mix powder and quality evaluation. Research advances. Proc. Natl. Acad. Sci., India, Sect. B Biol. Sci.
DOI10.1007/s40011-013-0267-6.

Sharma R, Sharma PC, Rami JC and Joshi VI (2014). Improving the olive oil yield and quality through
enzyme assisted mechanical extraction, antioxidant and packaging. Journal Food Processing &
Preservation. DOL. 101 111.Ifpp.12216.
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Sharma SK, Yadav VK, Rao VK and Dixit AK (2013). Enhancement of health promoting properties while
substituting exogenous citric acid by seabuckthorn (Hippophae salicifolia) pulp in preparation of sweet
orange. Journal of Food Processing and Preservation (on line published, 16 May 2013).

Singh BK, Bala M and Rai PK (2013). Fatty acid composition and seed meal characteristics of Brassica and
allied genera. National Academy Science Letters India (Accepted).

Singh R, Mishra BK, Shukla KB, Jain NK, Sharma KC, Kumar S, Kant K and Ranjan JK (2013).
Fermentation process for alcoholic beverage production from mahu (Maclhuca indica J. F. Mel.)
flowers. African Journal of Biotechnoloy, 12(39): 5771-5777.

Wilson RA, Kadam DM, Chadha S, Grewal MK and Sharma M (2013). Physicochemical quality evaluation
of stored foam mat dried mango powder. Journal of Food Processing and Preservation. DOI:
10.1111/jfpp.12158.

Yadav DN, Anand T, Navnidhi and Singh AK (2013). Co-extrusion of pearl millet-whey protein concentrates
for expanded snacks. International Journal of Food Science and Technology. DOI:10.1111/ijfs.12373.

Yadav DN, Navnidhi, Anand T, Sharma M and Singh AK (2013). Rheological quality of pearl millet porridge
as affected by grits size. Journal of Food Science and Technology. DOI:10.1007/s13197-013-1252.

Yadav DN, Thakur N, Sunooj KV and Singh KK (2013). Effect of partially de-oiled peanut meal flour
(DPME) on textural, organoleptic and physico-chemical properties of bread. International Food
Research Journal, 20(3): 1307-1312.

Yuvraj, Kaur P, Uppal SK, Sharma P and Oberoi HS (2013). Chemical composition of sweet sorghum juice
and its comparative potential of different fermentation processes for enhanced ethanol production.
Sugar Tech., 15: 305-310.
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PAPERS PRESENTED AND PUBLISHED IN PROCEEDINGS OF

SEMINARS/ CONFERENCES/ WORKSHOPS/ SYMPOSIA

Ahmad T and Gaikwad N (2014). Design and development of poultry processing table. Paper presented in
the Rashtriya Sangoshthi on Khadya prasanskaran evam prabandhan: udhyamiyo ke live swarojgar ki
sambhavnaye at CIPHET, Ludhiana during Jan 28-29, 2014.

Ahmad T, Gaikwad N, Kumar Y and Kumar R (2014). Assessment of poultry dressing table layout with
respect to workspace envelope. Poster presented in International Conference on Emerging Food Safety
Risks: Challenges for Developing Countries held at NIFTEM, Kundli, Sonipat, Haryana during
January 9-10,2014.

Bansal S, Mangal M and Oberoi HS (2014). Molecular detection of aflatoxigenic fungi in rice. Paper
presented in National Conference on Perspective and trends in plant sciences and biotechnology held at
Punjab University, Chandigarh during Feb. 21-23,2014.

Bansal S, Mangal M and Sharma SK (2013). Effect of concentration of solids on physico-chemical
properties of soy yoghurt. Paper presented in International Conference on Impact of technological
tools on food security under global climatic scenario held at Shobhit University, Meerut from May 11-
12,2013,

Dixit A K (2014). Agricultural marketing and foreign Direct Investment (FDI). Paper presented in the
Rashtriya Sangoshthi on Khadya prasanskaran evam prabandhan: udhyamiyo ke live swarojgar ki
sambhavnaye at CIPHET, Ludhiana during Jan 28-29, 2014.

Dixit A K and Karki I. (2013) Impact of Entrepreneurship Development Programme and licensing of
CIPHET technology. Poster presented in 7" International Food Convention (IFCON 2013), organized
by AFST during Dec 18-21,2013 at CSIR-CFTRI, Mysore.

Dixit AK (2014). Post harvest management and marketing of agricultural produce: an economic
perspective. Paper presented in National Seminar on Reorientation of agricultural research to ensure
national food security organized by CCS HAU Hisar during Jan. 6-7,2014.

Dixit AK, Nanda SK and Kudos SKA (2013). Social and economic impact of agro processing centres at
national level. Agricultural Economics Research Review, 26 :248.

Dixit AK, Nanda SK, Singh KP, Kudos SKA (2014). Economic and social benefits of Vivek thresher cum
pearler in hilly regions. Paper presented in the Rashiriya Sangoshthi on Khadya prasanskaran evam

prabandhan: udhyamiyo ke live swarojgar ki sambhavnaye at CIPHET, Ludhiana during Jan 28-29,
2014.

Devatkal SK (2013). Effect of high pressure and pomegranate peel extract on colour, texture and
microbiological characteristics of cooked chicken nuggets Paper presented in the IFCON 2013 during
Dec 18-21,2014.
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Devatkal SK (2014). Applications of high pressure (HPP) in meat processing and food safety Paper
presented at IAVPH during Feb. 4-5, 2014 at Assam Agricultural University, Assam.

Goswami D and Gupta RK (2013). Quality characteristics of barnyard millet based biscuits. Poster
presented in the 7" International Food (IFCON) on NSURE- Healthy Foods at CFTRI, Mysore during
Dec 18-21,2013.

Goswami D, Gupta RK, Sharma M and Mridula D (2014). Baking taknik dwara sawa athwa maadira ka
moolya samwardhan. Paper presented in the Rashiriva Sangoshthi on Khadya prasanskaran evam
prabandhan: udhyamiyo ke live swarojgar ki sambhavnaye at CIPHET, Ludhiana during Jan 28-29,
2014.

Jaiswal P (2014). Dashehari aamo ke bhandaran awadhi vistar ke liye sanshodhit vatavarniya packaging
pranali, Paper presented in the Rashtriva Sangoshthi on Khadya prasanskaran evam prabandhan:
udhyamiyo ke liye swarojgar ki sambhavnaye at CIPHET, Ludhiana during Jan 28-29,2014.

Jaiswal P (2014). Fourier transform infra-red spectroscopy (FTIR): rapid tool for detection of non-dairy
ingredient in milk. Paper presented in International Conference on Emerging Food Safety Risks:
Challenges for Developing Countries at NIFTEM, Kundli during January 9-10,2014.

Jaiswal P (2013). Spectroscopy and chemometrics: a tool for differentiation of live and dead Escherichia
coli Poster presented in 7" International Food Convention (IFCON) on NSURE- Healthy Foods at
CFTRI, Mysore, Indiaheld onDec18-21, 2013.

Kadam DM (2014). CIPHET developed technologies on post-harvest engineering and technology (Invited
Lecture/ Paper) presented in Development of Agribusiness and Food Processing Business Incubation
Centres in Africa under India-Africa Forum Summit (IAFS)-I1 2¢13-14 held at ICRISAT, Hyderabad
during Feb 18 to March 01,2014.

Kadam DM, Thunga, M, Srinivasan G, Kessler MR, Grewal D, Lamsal B and Yu C (2013). Nano
functionalized biodegradable corn zein protein biopolymer. Poster presented in International Food
Convention (IFCON), 2013 at CFTRI, Mysore during Dec 18-21,2013.

Kadam DM, Thunga M, Wang C, Kessler MR, Grewal D, Yu C and Lamsal B (2013). Mechanical,
microstructural and antimicrobial properties of nano enhancer-reinforced corn zein protein film poster
presented during AACC International Annual Meeting (AACCI 2013) at Albuquerque Convention
Center, Albuquerque New Mexico, USA during Sept 29 - Oct 2,2013.

Karki I, Chhuneja NK and Gite LP (2014). Punjab ke krishi prasanskaran udyogoen mein swasthya
samasyaon ka akalan. Paper presented in the Rashtriya Sangoshthi on Khadya prasanskaran evam
prabandhan: udhyamiyo ke live swarojgar ki sambhavnaye at CIPHET, Ludhiana during Jan 28-29,
2014,

Karki I and Gaikwad N (2012). Assessment of prevalent health risks among agro processing workers of
Punjab. Paper presented in 8° International Conference of HWWE on safety for all at GBPUA&T,
Pantnagar during Dec. 6-8, 2012.
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Kumar R, Kumar S and Sharma PC (2014). Prevention of enzymatic browning in fresh cut pear by using
natural compound. Paper presented in International Conference on Emerging food safety risks:
challenges for developing countries held at NIFTEM, Kundli (Sonepat) during Jan 9-10, 2014,

Kumar S and Kumar S (2013). Storage stability of pomegranate arils using enzymes and divalent ions. Paper
presented in National Seminar on New vistas in food processing with quality assurance for augmenting
rural prosperity organized by MPUAT, Udaipur during June 21-22, 2013.

Kumar S, Kumar R and Nambi VE (2013). Post harvest biochemistry of enzymatic and divalent ions treated
pomegranate arils during low temperature storage. Paper presented in International Conference on
Biosciences with special reference to environmental issues organized by Department of Zoology,
Shivaji University, Kolhapur during Dec 19-21, 2013.

Kumari L (2014). RFID taknik dwara khadya padartho ke bhandaran tapman ki nigrani. Paper presented in
the Rashtriya Sangoshthi on Khadya prasanskaran evam prabandhan. udhyamiyo ke live swarojgar ki
sambhavnaye at CIPHET, Ludhiana during Jan 28-29, 2014.

Mangal M, Bansal S and Sharma SK {2013). Rice bran stabilization using papain enzyme. Paper presented
in International Conference on Impact of technological tools on food security under global climatic
scenario held at Shobhit University, Meerut duringMay 11-12,2013.

Mishra BK, Mudgal V I, Jain NK, Kumar S and Sharma KC (2013). Value added products of Mahua flowers
for rural prosperity. Paper presented in National Seminar on New vistas in food processing with quality
assurance for augmenting rural prosperity organized by MPUAT, Udaipur during June 21-22,2013.

Muzaddadi AU, Ahmad T and Monika (2014). Jivit machhali parivahan. Paper presented in the Rashtriya
Sangoshthi on Khadya prasanskaran evam prabandhan: udhyamiyo ke liye swarojgar ki sambhavnaye
at CIPHET, Ludhiana during Jan 28-29, 2014.

Monika and Patel KM (2014). Electrostatic nozzle: fasal katai uprant sanrakshan ke liye parishuddh
chhidkau prodyogiki. Paper presented in the Rashtriya Sangoshthi on Khadya prasanskaran evam
prabandhan: udhyamiyo ke live swarojgar ki sambhavnaye at CIPHET, Ludhiana during Jan 28-29,
2014.

Mridula D, Chatterjee S and Sharma M (2014). Development of multigrain based functional pasta. Paper
presented in 48" Annual Convention of ISAE and Symposium on Engineering Interventions in
Conservation Agriculture at Maharana Pratap University of Agriculture and Technology, Udaipur
during Feb21-23,2014.

Mridula D, Chatterjee S, Kochhar A, Sharma M and Gupta RK (2014). Vishishta karyatmak gunon se
bharpur poshak aata. Paper presented in the Rashtriya Sangoshthi on Khadya prasanskaran evam
prabandhan: udhyamiyo ke liye swarojgar ki sambhavnaye at CIPHET, Ludhiana during Jan 28-29, 2014.

Mridula D, Gupta P, Gupta RK, Sharma M and Kochar A (2014). Development of multigrain based health
food using extrusion technique. Paper presented in International Conference on emerging food safety
risks: challenges for developing countries at NIFTEM, Kundli, during Jan 09-10,2014.
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Mridula D, Mishra A, Goswami D and Gupta RK (2014). Development of calcium fortified soft rice using
spraying technique. Paper presented in 48" Annual Convention of ISAE and Symposium on
Engineering Interventions in Conservation Agriculture at Maharana Pratap University of Agriculture
and Technology, Udaipur during Feb 21-23,2014.

Mridula D, Mishra A, Goswami D, Rani NS and Kota S (2014). Development of iron fortified soft rice.
Paper presented in the International Conference on Emerging food safety risks: challenges for
developing countries at NIFTEM, Kundli, during Jan 09-10, 2014,

Mann S (2014). Scope & Challenges of machine vision system in detection of cereal grain quality. Paper
presented in International Conference on Emerging food safety risks: challenges for developing
countries and workshop on Food Safety & Quality at NIFTEM, Kundli during Jan 9-11,2014.

Narayan M and Bhatnagar PR (2013). Efficient water application with use of micro-irrigation system under
canal command area in south-west Punjab. Paper presented in 5" Swadesh Prem Jagriti Sangosthi in
International Conference on Water management for climate resilient agriculture organized by jointly
ASM Foundation, New Delhi and Jain Irrigation System Ltd, Jalgaon (MS).

Nanda SK and Jain NK (2014). Gwarpatha prasanskaran evam mulya samvardhan takniki. Paper presented
in the Rashtriva Sangoshthi on Khadya prasanskaran evam prabandhan: udhyamiyo ke live swarojgar
ki sambhavnaye at CIPHET, Ludhiana during Jan 28-29,2014.

Nanda SK (2014). Katai uparant khadya utpadon ki shati evam bachav:ek avalokan. Paper presented in the
Rashtriva Sangoshthi on Khadya prasanskaran evam prabandhan: udhyamiyo ke live swarojgar ki
sambhavnaye at CIPHET, Ludhiana during Jan 28-29, 2014.

Rawat R, Srivastava N and Oberoi HS (2013). A thermo stable endoglucanse enzyme from Aspergillus
fumigatus having industrial potential: purification and characterization. Paper presented in 54"
Annual Conference of Association of Microbiologists of India (AMI-2013) held at MDU, Rohtak,
Haryanaduring Nov 17-20, 2013.

Rawat R, Srivastava N and Oberoi HS (2013). Endoglucanses: characterization and its role in bioconversion
of cellulosic. Paper presented in 3rd National Conference on Recent advances in bio-energy research
held during Nov 22-24, 2013 at Sardar Swaran Singh National Institute of Renewable Energy
(SSSNIRE), Kapurthala, Punjab.

Sharma KC, Kumar S, Jain NK, Mishra BK, Sahay SB and Ralhore IS (2013). Effect of pulse beetle
(Callosobriichus maculalus L) infestation on biochemical composition of stored pigeon pea (Cajanus
cajan). Paper presented in National Seminar on New vistas in food processing with quality assurance
for augmenting rural prosperity organized by MPUAT, Udaipur during June 21-22.2013.

Sharma M and Mridula D (2014). Development and quality evaluation of maize based energy bar.
Proceeding of 48" Annual Convention of ISAE and Symposium on Engineering Interventions in
Conservation Agriculture, organized by Maharana Pratap University of Agriculture and Technology,
Udaipurduring February 21-23, 2014.
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Sharma M (2013). Nanotechnology & its applications in functional foods, processing and food safety.
Invited paper presented in National Seminar on Novel approaches in formulating functional foods on
April, 2013 organized by Society of Food and Dairy Technology at Sam Higginbottom Institute of
Agriculture, Technology & Science, Allahabad.

Sharma M, Mridula D and Gupta RK (2014). Makka adharit poshak energy bar. Paper presented in the
Rashtriva Sangoshthi on Khadya prasanskaran evam prabandhan: udhyamiyo ke live swarojgar ki
sambhavnaye at CIPHET, Ludhiana during Jan 28-29, 2014.

Sharma R, Kocher GS and Oberoi HS (2013). Sweet Sorghum - an ideal feedstock for bioethanol
production, Paper presented in 3% National Conference on Recent advances in bio-energy research held
at SSSNIRE, Kapurthala, Punjab during Nov22-24,2013.

Sharma R, Kocher GS and Oberoi HS (2013). Characterization of newly isolated thermophilic Aspergillus
terreus strain for cellulolytic enzyme production. Paper presented in 54" Annual AMI Conference held
at MDU Rohtak, Haryana during Nov 17-20,2013.

Sharma PC (2013). Post-harvest management and value addition of horticultural crops. Paper presented in
Indo US Africa Triangular international training program on agricultural marketing management held
at CCS MAM, Jaipur during July 22- Oct 19, 2013.

Srivastava N, Rawat R and Oberoi HS (2013). Hydrolysis of different feed-stocks by thermo stable alkali
tolerant cellulase obtained by newly isolated thermo tolerant Eurotiomycetes sp. Paper presented in
54" AMI Conference held at MDU, Rohtak, Haryanaduring Nov 17-20, 2013,

Srivastava N, Rawat R, Oberoi HS, Srivastava M and Singh J (2013). Impact of nickel-cobaltite
nanoparticle on the production and thermo stability of cellulases produced by newly isolated
Eurotiyomycetes sp. Paper presented in India-Japan Workshop on Biomolecular Electronics and
Organic Nanotechnology for Environment Preservation held at DTU, Delhi, India during Dec 13-15,
2013.

Srivatsava N, Rawat R and Oberoi HS (2013). Application of thermo stable cellulase in bioethanol

production from lignocellulosic waste. Paper presented in 3" National Conference on Recent Advances
in Bio-Energy Research held at SSSNIRE, Kapurthala, Punjab during Nov 22-24, 2013.

Yadav DN, Mridula D. and Gupta RK (2014). Moongfali ke vanijyik vasa rahit khali ka shudhikaran evam
bahirvarddhit khadya utpade me upyog. Paper presented in the Rashtriya Sangoshthi on Khadya
prasanskaran evam prabandhan: udhyamiyo ke live swarojgar ki sambhavnaye at CIPHET, Ludhiana
during Jan 28-29,2014.

Yadav DN, Navnidhi, Anand T and Sharma M (2014). Swasthwardhak gudo se paripurn samagra dugdh
khadya utpad. Paper presented in the Rashtriva Sangoshthi on Khadya prasanskaran evam

prabandhan: udhyamiyo ke live swarojgar ki sambhavnaye at CIPHET, Ludhiana during Jan 28-29,
2014,
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Yadav DN, Mridula D, Mishra PK and Gupta RK (2013). Process development for removal of impurities
from commercial groundnut cake and its utilization in extrudate snacks. Paper presented in IFCON-
2013 at CFTRI Campus, Mysore, during Dec 18-21,2013.
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( TECHNICAL/POPULAR ARTICLES PUBLISHED '

Bhushan B, Singh J and Pal A (2014). Prasanskaran and khadya padarth. Raksha Khadya Vigyan Patrika.
(Accepted).

Bansal S, Mangal M and Sharma SK (2013). Probiotic cultures ka soya dahi ke bhoutik rasayanic guno par
prabhav, Krishi Prasanskaran Darpan, 14: 15-16.

Barnwal P, Singh KK and Mridula D (2012). Alsee ka chhilka nikalane hetu machine ka vikas (flaxseed
dehuller). Krishi Prasanskaran Darpan, 13:7-8.

Dhingra D, Chopra S and Karki I (2012). Ohmic heating-adhunik khadya prasanskaran taknik. Kheti. 64
(7):31.

Jha SN (2013). Go for community grain depots (Guest column). Hindustan Times, Jalandhar dated 17.04.
2013, p4.

Kadam DM (2013). Dried onions to the rescue. The Indian Express, November 2013, P.14
Kadam DM (2013). Greater benefits of dehydrating onion, Agrowon, September 2013, P.12

Kadam DM and Mitra SD (2013). Post-harvest management and value addition through entrepreneurship
development, Udyogprerana. 8(4); 4349,

Kadam DM, Yogmaya and Kuashik P (2013). Future of food processing technologies in India and role of
CIPHET. Processed Food Industry, 16 (9): 12-13.

Karki I and Mangai P (2012). Upbhokta sanrakshan: Jaago grahak jaago. Krishi Pransanskaran Darpan, 13:
63-66.

KarkiIand Sharma S (2013). Dhal ka chilka: khumbi ki kheti ke liye ek behtar madhyam. Modern Kheti, 11
(7): 38-40.

Karki I, Nishita, Sonali, Gaikwad N and Rai DR (2012). Atta chakki mein dhool ki sandrata ka aklan: ek
adhyyan. Krishi Pransanskaran Darpan, 13: 32-34.

Kumar S, Kumar R, Nambi VE, Gupta RK and Sharma KC (2013). Strawberry ka rakh-rakhav. bhandaran
evam prasanskaran. Krishi Prasanskuran Darpan, 14: 32-33.

Kumar Y and Yadav DN (2014). Supercritical dravya nishkashan: maans prasansakaran kshetra me
upayogita. Raksha Khadya Vigyan Patrika, 22: 42-49.

Mamgai P, Kaur N and Karki I (2012). Poshak tatva bachao aur bhojan ko swasthayaprad banac. Krishi
Pransanskaran Darpan, 13: 58-60.
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Mangal M, Bansal S and Sharma SK (2013). Khadya janit rogjanako ki anvik jaanch: khadya suraksha ke
liye ek tez aur sateek uttar. Krishi Prasanskaran Darpan, 14: 46-47.

Mangal M, Bansal S and Sharma SK (2013). Sooksham evam sthool roopatmak sanrachna ke aadhar par
vibhinn Aspergillus naslo ki pahchan, Krishi Prasanskaran Darpan, 14; 48-49,

Mridula D (2013). Swasthyaprad composite aata. Krishi Prasanskaran Darpan, 14: 17-21.

Mridula D and Mishra A (2013). Upvas men khane yogya falon avam sabji aadharit gluten rahit biscuts.
Krishi Prasanskaran Darpan, 14:29-31,

Mridula D, Barnwal P and Singh KK (2012). Chhiika rahit alsee se tel nishkasan evam tel kee gunvatta.
Krishi Prasanskaran Darpan, 13: 9-11.

Mridula D, Kaur D, Barnwal P, Gurumayum S and Singh KK (2012). Broiler evam andon men omega-3
badhane hetu alsee khalee yukta poultry ration. Krishi Prasanskaran Darpan, 13:16-20.

Mridula D, Sharma M and Gupta RK (2013). Sheeghra pakane yogya gehun ka dalia. Krishi Prasanskaran
Darpan, 14: 12-14.

Mridula D and Sharma M (2012). Khadyannon evam soybean dudh aadharit non-dairy probiotic pey.
Krishi Prasanskaran Darpan, 13: 21-25.

Narayan M and Kumar 8 (2012). w&vi 7 &md9 4ff i fRefd, e oF Fras, 3 &, CSSRI Karnal.

Sharma M, Mridula D, Goswami D and Gupta RK (2013). Makka adharit energy bar. Krishi Prasanskaran
Darpan, 14: 24-26.

Singh J, Nangare DD, Bhushan B and Narayan M (2013). Strawberry cultivation with plastics mulch in
semi-arid region in Abohar published in Plasticulture in Field: Success Stories of AICRP on
Application of Plastics in Agriculture. Ed. PR Bhatnagar, Project Coordinator, AICRP on APA,
CIPHET, Ludhiana.

Singh J Nangare DD, Bhushan and Narayana M (2013). Plasticulture in held: success stories of AICRPon A
PA. Strawberry cultivation with plastic mulch in semi-arid region in Abohar, Punjab. pp. 11-13.

Singh R, Kumar S and Narayan M (2013). Cultivation of summer squash with low plastics tunnel in
Abohar, Punjab published in Plasticulture in field: success stories of AICRP on Application of Plastics
in Agriculture. Ed. Bhatnagar PR, Project Coordinator, AICRP on APA, CIPHET, Ludhiana.

Wilson RA, Narsaiah K and Mandge HM (2013). Controlled release of functional ingredients in processed
foods: methods and applications of controlled release. Beverage and Food World, 40 (5): 36-37.

Yadav DN (2014). Moongphali se doodh, dahi evam paneer kaa utpadan. Raksha Khadya Vigyan Patrika,
22,60-66.
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Yogesh K, Narsaiah K and Ahmad T (2013). Bharativa Maans Udyog: a sankah parichaya. Krishi
Prasansakaran Darpan, 14; 36-38.

Yogesh K, Narsaiah K, Ahmad T and Gaikwad N (2013). Maans men payjane wale jaiv sakriya yogik. Krishi
Prasansakaran Darpan, 14:39-41.
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[ PATENTS GRANTED AND FILED )

Jha S N and Vishwakarma RK (2013). Mechanized system for popping and decortications of
makhana seeds (gorgon nut, Euryale ferox)—Application no 674/DEL/2013 Filed on 7.3.2013.

Kumar Y, Kairam N and Ahmad T (2013). Low fat meat emulsion and process for making the
same.CBR No. 8079. APP. No. 2351/DEL/2013.

Oberoi HS (2013). Process for preparation of alcoholic beverage with nutraceutical properties from
kinnow peels. CBR No. 3538. APP. No. 1049/DEL/2013.
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[ BOOKS/CHAPTERS IN BOOKS/TECHNICAL BULLETINS )

Babbar N and Oberoi HS (2012). Potential of agro-residues as sources of bioactive compounds. In:
Biotransformation of waste biomass: Fine Chemicals, Springer- Verlag (Accepted).

Bansal S, Verma N, Bhatnagar SK, Gaurav S8, Yadav SK, Yadav R, Goswami A, Vaishali and Gupta S
(2013). Abstract book of the International conference on Impact of technological tools on food Security
under global warming scenario (ITTFS-2012) p. 432.

Bhatnagar PR (2013). Plasticulture research — research achievements under AICRP on APA during the
decade (2003-12). Coordinating Unit, CPHET, Ludhiana. p 112.

Bhatnagar PR (2013). Plasticulture at field — success stories under AICRP on APA. Coordinating Unit.
CPHET, Ludhiana. p 38.

Bhakar SR, Lakhawat SS, Jain SK, Sharma GP, Sisodia SS, Champawat PS and Bhatngar PR (2013). Pre and
Post harvest management of underutilised forest fruit custard apple: an overview. AICRP on APA
centre, MPUAT, Udaipur. p 60.

Bhatnagar PR (2013). Design and construction of greenhouse in India. In: Advances in protected cultivation
(Ed. Singh B. et al.). New India Publishing Agency, New Delhi : 37-45.

Bhatnagar PR (2013). Project Coordinator's Report of AICRP on APA. Presented in the Biennial Workshop
at JAU, Junagadh during 7-9 October 2013.

Devi Mridula, Vishwakarma R, Barnwal P, Singh KK and Patil RT (2013). Cereals and millets. In: Handbook
of Agricultural Engineering (Eds: Singh R, Sharma RP, Dutt S, Kandwal R and Verma R), DKMU,
Indian Council of Agricultural Research, New Delhi, pp. 474-493.

Devi Mridula, Gupta RK and Jha SN (Sampadak) 2014. SMARIKA, Rashtriya Sangoshthee — Khadya
Prasanskaran Evam Prabandhan: udyamiyon ke liye swarojgar kee sambhavanayen. Kendriya Katayee
Upranta Abhiyantriki Evam Praudyogikee Sansthan (CIPHET), Ludhiana, p82.

Gupta RK, Nanda SK, Oberoi HS, Mridula D., Ahmad T and Rawat I (2014). CIPHET News (January-
March2013),p1-8.

Jha SN, Oberoi HS, Mridula D, Ahmad T and Karki 1 (2013). CIPHET News (October-December 2013),p 1-
6.

Jha SN, Oberoi HS, Mridula D, Ahmad T and Karki [ (2013). CIPHET News (July-September 2013),p 1-4.

Jha SN, Verma P, D Mridula, Oberoi HS, Gaikwad N, Ahmad T and Karki I (2013). CIPHET News (April-
June 2013),p 1-4,
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Jha SN, Mridula D, Kadam DM, Verma P, Gaikwad N, Ahmad T and Karki I (2013). Annual Report (2012-
13),p 128.

Jaiswal P, Oberoi HS and Jha SN (2013). Food safety and quality. In: Handbook of Agricultural
Engineering. Indian Council of Agricultural Research, New Delhi.

Jaiswal P, Grewal MK, Jha SN and Bhardwaj R (2012). Infra-red spectroscopy: scope in food
microbiology. In: Recent Advances in Microbiology (Eds. S.P. Tiwari, R Sharma and R. Gaur). (In
press).

Kumar S, Verma RK Mishra BK and Chopra DS (2013). Role of enzymes in food
processing. In: Food and nutritional security by sustainable agriculture: methods to
attain and sustain (Eds. Mishra BK, Kumar S and Tiwari JK) New India Publishing
Agency. New Delhi, pp. 453-477 (ISBN: 978-93-81450-04-9).

K Narsaiah, Jha SN, Kotwaliwale N, Chandra P and Murugkar DA (2013). Engineering properties.
Handbook of Agricultural Engincering. Indian Council of Agricultural Research, New Delhi: pp. 421-
432,

Kadam DM and Sharma M (2014). Extraction methods and health benefits of nutraceuticals from
medicinal plants in utilization and management of medicinal plants, Vol. 2, Eds: Gupta, VK and Kaul,
Anpurna. Daya Publishing House, New Delhi, International ISBN 9789351301882 (Volume 2)
(International Edition), pp: 343-354.

Karki I, Sharma P and Rastogi SK (2010). Occupational safety and management of risks in health care
industry. Concept Publishing Company Pvt. Ltd., New Delhi. p 270.

Mridula D, Gupta RK, Katoch BC and Narayan M (2013). Krishi Prasanskaran Darpan, Ank-14,p 50.
Mridula D, Gupta RK, Katoch BC and Narayan M (2013). Krishi Prasanskaran Darpan, Ank-13,p 68.

Mudgal VD, Kumar S, Mishra BK and Rathore NS (2012). Practical Manual on food
quality. Published by Department of Processing and Food Engineering, College of
Technology and Engineering. Maharana Pratap University of Agriculture & Technology, Udaipur (p.
43).

Mishra BK, Kumar S and Tiwari JK (2013). Food and nutritional security by

sustainable agriculture: methods to attain and sustain (Edited Book). New India
Publishing Agency. New Delhi, p. 484 (ISBN: 978-93-81450-04-9).

Mishra BK, Kumar S and Sharma A (2013). Composting process: physiclogy and
microbiology. In: Food and nutritional securilty by sustainable agriculture: methods to
Attain and sustain (Eds. Mishra BK, Kumar S and Tiwari JK) New India Publishing
Agency. New Delhi, p. 119-132 (ISBN: 978-93-81450-04-9).

120



ANNUAL REPORT 2013-14

Nanda SK, Muzaddadi AU, Ahmad T and Karki I (2014). Fruits and vegetable processing. PAMETI, PAU
Campus, Ludhiana, pp. 1-8.

Nanda SK, Muzaddadi AU, Ahmad T and Karki I (2014). Meat processing and value addition technologies.
PAMETI, PAU Campus, Ludhiana, pp 1-4.

Rai DR, Karki I, Chopra S and Shivhare US (2013). Innovative post-harvest technologies developed by
farmers. CIPHET, Ludhiana. p 36.

Sharma PC and Kumar R (2013). Equipment and technology for post-harvest management and processing
of fruits and vegetables under small scale and unorganized sector. In: Compendium of Model Training
Course on value addition and post-harvest management of horticultural crops, Directorate of
Extention Education, Dr'Y S Parmar University of Hon & Foresty. Solan, p 106-1 10.

Singh J, Singh MR, Jain A, Bhardwaj S, Singh Ajcel, Singh DK, Bhushan B and Dubey SK (2014). An
introduction of plant nutrients and foliar fertilization: a review in precision farming: a new approach.
Daya Publishing House New Delhi pp. 258-320.
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PARTICIPATION IN INTERNATIONAL/ NATIONAL

TRAINING PROGRAMME/SEMINARS

Ahmad T (2014). National Workshop on Horizon of bioinformatics in animal and veterinary sciences held at
Madras Veterinary College, Chennai from December 9-13,2013.

Bansal S (2013). Refresher Course on Agriculture Research Management at National Academy of
Agricultural Research Management, Hyderabad from July 15-27,2013.

Bansal S (2014). Perspective and trends in plant sciences and biotechnology, Punjab University, Chandigarh
held onFeb, 21-23,2014,

Bansal S (2013). International Conference on Impact of technological tools on food security under global
Climatic Scenario held at Shobhit University, Meerut from 11-12 May, 2013.

Bansal S (2013). Delivered a Radio Talk on Probiotics to All India Radio, Jalandhar on October 20,2013,

Bhatnagar PR (2014). Reliance Industries with McCain Group for interaction on PP non-woven fabric to be
used for potato cultivation at different locations by personnel of McCain, at Hotel Sheraton, Udaipur,
onDec 19,2013,

Bhatnagar PR (2014). 48" ISAE Convention at MPUAT Udaipur during Feb 21-23, 2014.
Bhatnagar PR (2014). Annual conference of VCs and Directors at Baramati/Pune during Jan 18-22, 2014.

Bhatnagar PR (2014). Mid term review meeting of AICRP on Vegetable crops at NASC Complex New
Delhi during Dec 19-21,2013.

Dixit AK (2014). 6" Refresher Course for Agricultural Research Management held at NAARM Hyderabad
onFeb. 3-5,2014,

Devatkal SK (2013). 7" International Food Convention (IFCON) on NSURE- Healthy Foods at CFTRI,
Mysore, India heldon Dec 18-21,2013.

Devatkal SK (2014) IAVPH on Applications of high pressure (HPP) in meat processing and food safety from
Feb4-5,2014 at Assam Agricultural University.

Devatkal SK (2013). Refresher course at National Academy of Agricultural Research Management
(NAARM), Hyderabad during July 14-28, 2013,

Goswami D (2013). National training on Project formulation, risk assessment, scientific report writing &
presentation sponsored by NAIP Division of Agricultural Engineering at IARI, New Delhi during Dec
9-13,2013.
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Goswami D (2013). 7" International Food Convention (IFCON) on NSURE- Healthy Foods held during
December 18-21,2013 at CFTRI, Mysore, India.

Jaiswal P (2014). International Conference on Emerging Food Safety Risks: Challenges for Developing
Countries at NIFTEM, Kundli (9-10 January 2014).

Jaiswal P (2013). 7° International Food Convention (IFCON) on NSURE- Healthy Foods at CFTRI, Mysore,
India held on December 18-21,2013”.

Jaiswal P (2013). Refresher course at National Academy of Agricultural Research Management (NAARM),
Hyderabad during July 14-28,2013.

Jha SN (Incharge Director) (2013). 12 days trainings on Management development programme on
leadership development (Pre-RMP cadre) in August -Sept 2013.

Jha SN (Incharge Director) Visited IARI centre of the project and attended NAAS meeting.

Jha SN (Incharge Director) (2013). 4” meeting of the Technical Scrutiny Committee, Food Testing Lab
(MoFPI) held on June 7, 2013, KAB-IL, New Delhi.

Jha SN (Incharge Director) (2013). Preparatory meeting for organizing workshop on 10.07.2013 for sharing
of protocols of Repeat Study on the Assessment of post-harvest losses of major crops and commodities
in India on June 17, 2013 at Panchsheel Bhawan, New Delhi.

Jha SN (Incharge Director) (2013). ASRB meet on 18.06.2013 and 09.07.2013 at ASRB Office.

Jha SN (Incharge Director). Meeting of Directors of the Institutes under NRM and Agricultural Engineering
Divisions for discussion on Performance Indicators at NCAP, New Delhion July 15,2013.

Jha SN (Incharge Director). ICAR Annual Day celebration and meeting with DG, ICAR on July 16,2013.

Jha SN (Incharge Dircctor). Third Annual Review Workshop of NFBSFARA at NASC complex on July 22-
23,2013.

Jha SN (Incharge Director). Programme Advisory Committee (PAC) for International Cooperation in the
area of Food Technology and related areas (DST) at SERB Office, New Delhi on July 29, 2013.

Jha SN (Incharge Director). 15" meeting of the Board of Management of NIFTEM, Kundli, Sonipat on Aug
20,2013.

Jha SN (Incharge Director). Management Development Programme on Leadership Development (pre-RMP
cadre) at NAARM, Hyderabad.
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Kadam DM (2013). 6" Bangalore India Nano conference at The Lalit Ashoka Hotel, Bangalore from Dec 4-
6,2013,

Kadam DM (2013). Radio talk on Business Planning and Development (BPD) Unit for establishment of
Incubaion at CIPHET to All India Radio, Jalandhar.

Kadam DM (2013). Radio talk on Onion, garlic and ginger processing for value added products to All India
Radio, Jalandhar.

Kadam DM (2013). Radio talk on Tomato processing for value added products to All India Radio, Jalandhar.

Kadam DM (2014). Karnataka Agricultural Engineers Association (KAEA) Conference and Silver Jubilee
Programme of the College of Agricultural Engineering, Raichur (Karnataka) on Feb 15-16,2014.

Kadam DM (2013). 2™ foundation day of AgrInnovate India Ltd. and conglomerate on innovative
partnerships at NASC complex, New Delhi in October19,2013.

Kadam DM (2013). 7" International Food Convention (IFCON) at CFTRI, Mysore from Dec 18-21,2013.
Kadam DM (2013). CIPHET Technologies at KISAN 2013, Pune from December 13-17,2013.

Kadam DM (2014). CIPHET Technologies at 12® Rural Technology and Crafts Exhibition Organized by
National Institute of Rural Development (NIRD) at Hyderabad from February 14 -19, 2014.

Kadam DM (2013). Workshop on Mid-term review of achievements of RFD 2013-14 held at IASRI, New
Delhi on Nov 6, 2013.

Kumari L (2013). 7" International Food Convention (IFCON) on NSURE- Healthy Foods, CFTRI, Mysore.

Kumar R (2014), 2" International Conference on Agriculture & Horticultural Science at Hyderabad during
Feb 3-5,2014.

Kumar R, Thakur AK and Sharma PC (2014). 2 International Conference on Agricultural & Horticultural
Sciences on Feb 03-05, 2014, Redisson Blu Plaza Hotel, Hyderabad, India.

Mann S (2014). Reorientation of agricultural research to ensure national food security and delivered alecture
on Role of agro-processing in income & employment generation at CCS HAU Hisar during Jan 6-7,
2014.

Mann S (2014). Agricultural Research Management NAARM Hyderabad from Feb 03-15,2014.

Mridula D (2014). 48" Annual Convention of ISAE and Symposium on Engineering Interventions in
Conservation Agriculture at Maharana Pratap University of Agriculture and Technology, Udaipur
during Feb 21-23,2014.

Mridula D (2014). International Conference on emerging food safety risks: challenges for developing
countries at NIFTEM, Kundli, during Jan 09-10,2014.
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Muzaddadi AU (2013). Research & Extension Specialists Workshop for fruits, mushroom, agro-forestry,
along with post harvest management, farm power & machinery, food technology & agri-economics,
organized by Directorate of Extension Education, Punjab Agricultural University, Ludhiana on
December 19-20, 2013.

Rawat I (2014). Radio talk on Agro processing and related health hazards was delivered to All India Radio
Jalandhar on January 15,2014.

Rawat I (2014). Radio talk on Agro processing was delivered to All India Radio Jalandhar on January 31,
2014,

Sharma PC (2013). HP State level ICAR- Regional Committee No I meeting at Dr. Y.S. Parmar University of
Horticultural and Forestry. Nauni (Solan) on August 13,2013.

Sharma PC (2014). 48" Annual convention of ISAE and symposium on Engineering intervention in
conservation Agriculture at MPAUT, Udaipur on Feb 21-22, 2014,

Al CIPHET Scientists (2014). Rashtriya sangoshthi on 'Khadya prasanskaran evam prabandhan: udyamiyon
ke liye swarojgar ki sambhavnayen', organized by CIPHET and Punjab Chapter of IASE, Ludhiana,
Punjab during January 28-29, 2014.

Sharma M (2013). Winter School on Advances in bio-processing system for development of functional Foods
and value addition to by-products during Dec 3-23, 2013 at CIAE, Bhopal.

Sharma M (2013). Delivered a Radio Talk on Value addition of maize and sorghum to All India Radio
Jalandhar on October 6, 2013,

Vishwakarma RK (2013). Workshop on repeat study on assessment of post harvest losses of major
horticultural crops, animal and fishery products in India held at NASC complex, ICAR, New Delhi on
Aug29,2013.

Yadav DN (2013). Awareness building and sensitization workshop on National Fund for Basic, Strategic and
Frontier Application Research in Agriculture (NFBSFARA) held at NDRI, Karnal from Sept 6-7, 2013.

Yadav DN (2013). Delivered a Radio talk on Bajra Processing to All India Radio, Jalandhar on November 10,
2013.
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| AWARDS AND HONOURS |

4 CIPHET swarded IS0 9001:2008

CIFHET has been swarded the ISO 9001 ; 2008 certification for "Research and Development, Trining
and Extension on Post-harvest Bngineering and Technology".

Nanda, RE Vishvakarma, Anil Rai, HVL Bathla, VK — s I

Sehgal, P C Sharma, Robinson J, Abraham and Pitam | @ = f-"*“—:mw-m |
Chandre for their work on 'Assessment ofharvest and post- [} - “he

harveat losses of major crops and livestock produce I

India' during 48" Anmual Convention of ISAE and |

Symposium on Engineering Intervention in Conservation |

Agricutture held during Feb, 21.23, 2014,

CPCRIL Kasargod, one of the centres of AICRF on PHT received the National award 2012 of Cocomut

Development Board for best reaespch work (Machinery/equipment development), Award was presented
Ty Sh. Sharad Pawar, Hon. Agri. Minister onFeb. 11, 2014 at New Delhi.

CIPHET Nominated Farmuer got Innovative Fermer Award
umKnsh:ﬁgyanM:lamgmzudby[ndlm
Agricuttural Research Institute, New Delhi during Feb. 26- | .'
28, 2014 on the theme *Climate Resilient Technologies for
Sustainable Agriculture’. Sh, Krighan Jangry from Haryang,
oo of the farmer-entreprencur nomninated by CIPHET was
selectad for [CAR inwovative award 2014 at this occasion.

Sh. Krishan Jangra developed a small capacity carrot washer

firgt in 2000 for wse in and around Bahabalpur, Higsar whete |
camrot i3 one of the major crope. Through comtituous
innovations, he has developed npto 16 feet long continuous carmot washing machine, During the Last
financial year, 8h. Jangra marketed 42 numbers of units.

Manju Bala {co-author) received Best Poster eward fox the ressarch paper entitled 'Biochemical marker
for salinity in rapeseed-mmustard’ by Bhogal NS, Sandeep Kumar, Bala M and H P Meena in 2™ Natlonal
Braswice Conference on "Brasgicas for addressing edible ofl and mtritional security' held at PAU,
Ludhiena during Febroary 14-16, 2014,

# Dattatreya M. Kadam received IFCON 2013 Best Poster award for poater entitled “Nano fonctionalized
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biodegradable corn zein protein biopolymer” by Dattatreya M. Kadam, Mahendra Thunga,
Gowrishanker Srinivasan, Micheal R. Kessler, David Grewell, Buddhi Lamsal and Chenxu Yu at
CFTRI, Mysore in International Food Convention (IFCON), during December 18t021,2013.

Dattatreya M. Kadam received Mother Teresa Sadhavan Award 2013 for outstanding Individual
Achievements and Distinguished Services to the Nation from Global Achievers Foundation, New Delhi.

DN Yadav received IFCON 2013 Best Poster award for research paper entitled “Process development
for removal of impurities from commercial groundnut cake and its utilization in extrudate snacks” by
Yadav DN, Mridula D, Mishra PK and Gupta RK at CFTRI, Mysore in International Food Convention
(IFCON) held during Dec 18t021,2013.

DN Yadav reccived BEST POSTER award for rescarch paper entitled “Quality Evaluation and Shelf
Life Study of Vegetable Blended Wheat Pasta™ presented in International symposium on Frontier
Discoveries and Innovations in Microbiology and its Interdisciplinary Relevance (FDMIR-2013) held
during November 17-20, 2013 at Maharishi Dayanand University, Rohtak, Haryana,

K. Narsaiah got best Scientist award of CIPHET for 2013.

Sangita Bansal received SRDA Gold Medal Award 2012 from Society for Recent Development in
Agriculture.

Sangita Bansal received Young Scientist Award (Biotechnology) 2013 from the executive committee of
Society for plant research during International Conference on Impact of Technological Tools on Food
Security under Global Warming Scenario held during May 11-12, 2013,

Sunil Kumar received best paper award for the oral presentation entitled 'Storage stability of
pomegranate arils using enzymes anil divalent ions' al National Seminar on 'New vistas in food
processing with quality assurance for augmenting rural prosperity" organized by Dept. of PFF., CTAE ,
MPUAT. Udaipur during June 21-22.2013.
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(  INSTITUTE ACTIVITIES ,

Licensing and Commercialization of CIPHET
Technologies in the year 2013-2014

granted. The technologies commercialized and
consultancies provided by the Institute during 2013-14

are listed asunder:
During the year 2013-14, four new patent
applications have been filed and one patent has been
8. Technology/ Contracting party License Date of Type Innovator
No. Consultancy fee (Rs.) signing
agreement
1. Agreement for licensing of = Shri Preetinder Singh 35000 15.04.2013 Licensing and Dr Mridula D
Technology on Beetroot S/0 Narinder Singh, training
Powder making technology  H. No. 1201, of non-TP
Sector-22-B, Chandigarh protected
technology
2.  Agrcement for licensing of  M/s Jwala 168540 21.05.2013 Licensing of Dr. S. N. Tha,
Mechanized system for Engineering IP protected Dr.R. K.
popping and decortications and Consultancy technology Vishwakarma
of makhana seeds Services, # 354,
Sector-2, Growth Centre,
Saha, Ambala (Haryana}-133104
3. Agreement for transfer of M/s Spectra 224730 19.07.2013 Licensing Dr. P. Barnwal
KNOWHOW of CIPHET Cryogenic Systems and training of
Cryogenic spice grinding Pvt. Ltd. H-326(E), non-IP protected
system Road No. 6, TPIA, technology
Kota, Rajasthan
4.,  Agreement for licensing of = Siddarth Aggarwal, S/o 40000 02.12.2013 Licensing Dr.D.N Yadav
Pearl millet based Ravin Aggarwal, and training
composite extrudates and BO09/884, of non-IP
pasta Gulchaman Gali, Ludhiana protected technology
5.  Agreement for licensing of = Mr.Rakesh Thapa, 17000  27.12.13 Licensing Dr. D.M Kadam
Ginger processing Block Inspector, and training of
technology (Dried ginger Co-Onprerative Societies, non-IP protected
flakes, sweetened flakes, Block Sangrah, Sirmaur, HP technology
Powder, and Ginger Pastc)
6. Agreement for licensing of = Mr. Mohan Singh, 17000 27.12.13 Licensing Dr. D.M Kadam
Ginger processing Secretary, The Sirmaur and training
technology (Dried ginger Ginger Seed Development of non-IP
flakes, sweetened flakes, Farmer Cooperative Society, protected
Powder, and Ginger Paste) Sirmaur, HP technology
7.  Agreement for licensing of  Baldev Singh, 17000 27.12.13 Licensing Dr. D.M Kadam
Ginger processing technology s/o KaliaRamVill and training
(Dried ginger Khala Kyar, of protected
flakes, sweetened flakes, PO Jammu Koti, technology
Powder, and Ginger The Renukaji,
Paste) Sirmaur, HP
8. Agreement for licensing Abhinav Soni, 16854  03.03.14 Licensing Dr. Rahul
of "Minimal Processing 32/25A Ajanata and training Anuraag
of vegetables” Colony, Street No 3, of non-TP
Near Sahara Hospital, protected
Garh Road, Meerut, UP technology
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Internationsl Traiaing on Dehydration of Onion
Dr. Michel BakarDiop from Senegal took one
month training under DST's (Gol) 'C. V. Raman
International Fell ip for African Researchers
2012-13. Dr. Michel joined the CIPHET for traini
during September 17, 2013 to October 17, 2013 on
Processing and Dehydration of Onion’ with Dr. D.
M. Kadam, Senior Scientist at CIPHET, Ladhiana as
Host Scientist. This training has provided betier
opportunities to explore the best possible

Training o» Micro-encapsulation
Dr. K. Naraaish, Principal Scientist paid training
programme titled “Micro Encepsulstion Methods for

Food end Biotechnological Applications™ was
organized from 20" to 22* November 2013, The
program provided hands on training with origntation
towards commercial level application of
mmrnm:lpmllnnn mefhods to entreprencurs and

&ummm'mm

A ftraining on 'Sorting, prading, minimal
rocessing & packaging' wues conducted on Sep 24-
26, 2013 for en entrepreneur under BPD. Dr. Rabul
Kumear Anurag coordinated the training programme.

Technology of Minimal processing of
Vegetables was licensed to Meemut, UP based
entreprenenr Mr. Abhinavy Kumar in sorting, grading
and minimal processing of vegetahles. He was given
a certificate after completion of three days training
programms from 27 Feb -1 Mar 2014 imparted by
Dr. Rahul Kumar Anurag Scientist. Mr. Abhinav
Kumar said that he is interested to supply minimally
processad vegetables to retail outlets as he wishes to
set up his buxiness in retail.

ANNUAL REPORT 201314

Proprammes Organized
CIPHET orgamired a Rachtriya Sangoshthi in
collahoration with Punjab Chapter of ISAK
CIPHET organised a Rashiriva Sangoshthi on
“Khadya Prasanskaran Evam Prabandhan:
Udyamilyon Ke Liyve Swarojgar Kee
Sambhavanayen” during Jan 28-29, 2014 in
collsboration with Indian Socisty of Agricultural
Engineers (Pmmjab Chapters), PAU, Ludhisna. Dr
KK Singh, Additional Director Genersl, (Process
Engincering) graced the occagion as Chief Guest,
emphasised the development of need based
technologics for loas reduction of sgricultural
produce and economic uplifiment of the farmers and
entreprensurs. Dr Bangali Baboo, Former National
Director {NALP) and the Guest of Honour stressed
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upon the tachnology dissemination 1o the end users
ie. entreprenenrs and hoped that knowledge gained
by participants and entreprenewrs from national
serninar would help in their

endeavours and employment generstion. Dr RK
Cupta, PC (PHT) and convener of this Seminar also
said that adaptation of improved food proccssing
packsge of practices would be profitsble to the
Chairman, ISAE (Punjsb Chapter) and member of
orgenizing committes appreciated the cfforts of
CIFHET for orgenizing the National Seminar in
collaboration with ISAE (Punjeb Chapter). He has
highlighted the importamee of food processing for
susisining agricoltroal prowth sod development of
the country. Dr SN Jhs, Acting Director, CIPHET
expresged that food processing sector has huge
potential to create the rural indostrics. He alao added
that it 18 possible to evolve appropriate techtwologics,
which can_esteblish agriculture based rural
industrics, The entreprenzura also shared their views
regarding their venture and degired for collaborative
work with CIPHET. Dr Mridula D., Sr. Scientist and
Co-convener of this Seminar appreciated the efforts
of all the scientists and pwofessors, who have
pregented their techmologies in the area of post
harvest processing and management in the
bring a remarkable change in the agricultural based
entreprenenrship in mral areaq,

Institmie Management Commibtiee (IMC) Meeting
meeting was beld on July 4, 2013 wmde the
chairmanahip of Dr. .N. Jha, Director (Acting) st the
Assistant Director General (PE), Dr PG Patil and Dr
N Prazad. Durig the visit, IMC members especially
appreciated the newly developed technologies by the
institul including Mskhana popping mechine,

| i1
: "'“I.Il]

H““ 9

informed the members about reesarch and institution
achisvements during the past one year. “The institute
has made significant progress in terma of patents,
revenus collection snd improvemsent in
administration, ™ he added.
Research Advisory Committes (RAC) Meeting
Research Advizory Commiites meeting of
CIPHET was organized during September 27-28,
2013 under the chairmanship of Dr 8.M Ilyas, former
Education at National Imstitute of Rural
Development, Hyderabad. The objective of this
meeting was to formulate strategiezs for future

[+ st e et 0 % T o £
FETR T T wim
RESEARCH AOVGH Y S0 TF BEETNG

rescarch and cvaluatc the progress made by the
Imﬁlﬂcinﬂmnn-mpmjm.m,m by
mdmg ssed the need for technological interventions in
e s ot ke
ﬂmunitmmmﬂﬂmhﬂmﬁdwg}rmmgh
end-to-end approach could be followed, Chairman
mentioned that the rescarch should be carried out
keeping end consumers in mind. Dr KK Singh, ADG
should be strictly followed end CIPHET should
become & global Institute in the mea of Post-Harvest
Engineering and Technology in the years fo come.
The RAC team thwluded Dr B Bangrarma, Emetitus
Professor, University of Agticultoral Sciences,
Bangalore; Dr TK Srinivass. Gopal, Direclor, Central
Inatitute of Fisheries Technology, Cochin; Dr AM
Paturkar, Associate Dean, Bombay Veterinary
College; and Dr (Mrs) Maninder Arora, Senior
Microbiologist, Department of Microbiology, PAU,
technologies developed by the Institute,
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Institute Resenrch Council (IRC) Meeting

The 22* Institute Rescarch Counil Meeting was
held during Ociober 28-29, 2013 st CIPHET,
Ludhigna wnder the chairmanghip of Dr SN Jha,
Director, CTPHET. Dr DC Joshi, Dean, faculty of
Food Processing Technology sl Bioenergy, Angd
Agricultural Univergity, Anand; and Dr WS Dhillon,
Director, Punjab Horticulture Post-harvest
Technoalogy Centre, PAU, Ludhiane were experta for
the meeting, The completed, ongoing anmd new
research prroject proposals were discussed. Dr DC
Joshi suggested that the problem defiming and
identification should be done on the basis of actual
conditions in the field in addition to the published
literatare before formulating a new project. Dr WS
Dhillon stressed upon the need of developing
indigenouns technologies catering to the needs of the
local entrepreneurs initially, which can then be
disseminated to entrepreneurs across the country.
Dring IRC meeting, eleven RPP-1, gixteen RPP-II
and sixteen RPP-III were presented and discussed.
Onrt of eleven RPPs presented, six got approwved.
Other than thess instihne projects, eleven externally
finded projects (majority of projects were NAIP
sponsored) wers mocessfully completsd
CCM of AICRF on FHT

Coordination Committee Meeting (CCM) of
AICRP on Post-Harvest Technology wes jointly
organized by CTPHET s PAU Ludhiana on March
7-9, 2014, Dr Ajit Kumar, Hon'ble Vice Chancellor,
NIFTEM was the Chief'Guest and Dr RP Kachry, the
Ex-ADG(PE), ICAR, was the Guest of Honour in
Inemgural sesgion, Dr RK Gupta welcomed the
dignitaries and and briefed about CCM
and CTPHET reaearch activities. DrAjltKJ.lmnr,VC,

T wrEwaliirdss O
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resesrch with problem sobving epproach, Dr RP
Kachrg made a pregentation on technology needed
for buginess and entreprencarship development, Dr,
KX Singh urged the RE/PIs of the cenires to prepare
good project proposals with strenyg scientific base
WO 3 et SriTTRIrH! B A

e, FArT ¥ 19 ReeT 2003 91 {0 o w0
TR P | 5 e 3 2 i Pe, srenfeer
(=), vt v s, it A oremies R gE
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Workshop of AICRPan APA

Xith Bieonial Workshop of AICRP on APA has
been organized by CAET, JAU, Junagadh centre
during 7-9 October, 2013. On this occasion, Dr.
Brahama Singh, President, Indian Society of
Protected Cultivation, New Delhi was the chief
gucst. Honable VC, Dr NC Patel, JAU, Junagadh,
(Gujarat was president and maugurator of this
workshop. Also all Pls and Clo-PIs of AICRP on APA
cenbcas presenied the rescarch results of lest two
years of the regpective cenires and discussed about
new projects #nd other related issuss.
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(RESEARCH ADVISORY COMMITTEE '

Research Advisory Committee of CIPHET for the period w.e.f. 01.08.2011 to 31-07-2014

AS&EC Division & OIC, PME Cell

Central Institute of Post-Harvest
Engineering & Technology,

PO: PAU Campus, Ludhiana - 141004 (Pb.)

Sr. No. Name & Address of RAC Members Designation Contact/Fax No/Email
1. Dr. 8.M. Ilyas Chairman Ph.: 040-24008417
Project Director, Distance Education Fax : 040-24008585
National Institute of Rural Development, Mobile: 098487-80141
Rajendra Nagar, Hyderabad- 500 030, A.P.
2 Dr. D.C. Joshi Member Ph/Fax: 02692-261302
Dean, Mobile : 099980-09965
Faculty of Food Processing Technology & E-mail: deanfpt@aau.in
Bio Energy, Anand Agriculture University,
Anand - 388 110, Gujarat
3. Dr. B. Ranganna Member Ph: 080-23330153 (O)
Professor Emeritus, Extn : 346
University of Agricultural Sciences, Fax : 080-23330277
J- Block, GKVK Campus, Mobile: 097400-10564
Bangalore — 560065, Karnataka E-mail: rangannab@gmail.com
4, Dr. RK. Pal Member Phone; 011-25842155
Acting Head, Fax:011-25842155
Division of Post Harvest Technology, Mobile: 098686-68868
IARI, New Delhi. E-mail: head pht@iari.res.in
8. Dr. AM, Paturkar Member 022-24130162
Professor & Head, Fax: 022-24172301
Department of Veterinary Public Health, Mobile: 98202-01522
Bombay Veterinary College, E-mail: ashishpaturkar@gmail.com
Parel, Mumbai- 400012. Maharashtra
6. Dr. T.K Srinivasa Gopal Member Phone: 0484-2666880, 2667727
Director, Fax: 0484-2668212, 3011576
Central Institute of Fisheries Technology, Mobile: 094463-93249
Matsyapuri P.O., Cochin 682029, Kerala E-mail: tksgopal@gmail.com
7. Dr. (Mrs.) Maninder Arora Member Ph: 0161-240196079, Extn.:330
Head, Fax: 0161-2400945
Deptt. of Microbiology, College of Basic Science, Mobile:098887-13419
PAU, Ludhiana — 141004 (Pb.) E-mail: hodmb@pau.edu
8. Director, Member 0161-2308669, 2313102
Central Institute of Post-harvest Engineering, Fax: 0161-2308670
and Technology, P.O. PAU, Ludhiana 141 004 Mobile: 94176-01715
E-mail: ciphetiudhianal 989(@gmail.com
9. Dr. K.K Singh (Ex-Officio) Member Ph/fax Fax: 011-25846492
ADG (PE), Mobile: 095825-62695
ICAR, Krishi Anusandhan Bhawan - II, E-mail: kksingh@icar.org.in
Pusa, New Delhi- 110012.
10. Dr. H.S. Oberoi Member Ph: 0161-2313126 (O)
Principal Scientist, Secretary

Ph: 0161-2313126, 2313119
Fax: 0161-2308670
E-mail: hari manu@yahoo.com
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( INSTITUTE MANAGEMENT COMMITTEE '

Sr. No. Name & Address of IMC Members Designation
il Director Chairman (Ex-Officio)
CIPHET, Ludhiana
2. Director Member
(Agriculture),

Govt. of Punjab, Directorate of agriculture,
S.C.0. No. 85-88, Sector 34-A, Chandigarh 160022

3. F&AO Member
Directorate of Wheat Research,
Karnal-132001

4, Director Member

(Research), C.S.K, Krishi Bhawan Agricultural University,
Palampur—176062, Himachal Pardesh

S Director Member
(Horticulture), Government of Gujarat,
Directorate of Horticulture,
First Floor, Krishi Bhawan, Sec-10 A, Gandhi Nagar-382010

6. Dr. P.C. Bargale Member

Head, Division of Transfer of Technology,
Central Institute of Agricultural Engineering,
Nabibagh, Berasia Road, Bhopal - 462 038, M.P.

7 Dr. P.G. Patil Member
Head, Division of Transfer of Technology,
Central Institute for Research on Cotton Technology,
Post Bag No. 16640, Adenwala Road, Matunga
Mumbai - 400 019, Maharashtra

8. Dr. Niranjan Prasad Member
Principal Scientist
Indian Institute of Natural Resins and Gums, Namkum,
Ranchi- 834010

9. Dr. D. Nag Member
Head, Division of Transfer of Technology,
National Institute of Research on Jute & Allied Fibre Technology,
12, Regent Park, Kolkata - 700 040, West Bengal

10. Sh. Abhijit Shantaram Rokade Member
Shukrawar Peth, House No. 5,
Taluka-Junnar, Distt. Pune-410502 (Maharashtra)

11. Sh. Sharanjeet Singh Member
V.P.O. Jogipur, Patiala, Punjab
12. Sh. Raj Kumar Member Secretary

SAO, CIPHET, Ludhiana
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JOINING
@ Dr.RK GuptaJoins sz Director, CIPHET

Dr, Ram Kishor Gupta has
taken over the charge of
Director, CIPHET on 14"
Febroary, 2014, He addressed
the scientists of CIPHET and
paid that he would make the
best efforts to see CIPHET asa
global institiution in the field of
post harvest rescarch and increase its visibility in
national and international arcna with its work,
"We should preserve high moral values,
punctuelity, respect and homesty," he said,
advising the siaff to be punciual, sincere and
dedicated for work. He also laid stress on the
ﬁnportanwufp]mnjngforbnuﬂmmnimmd
timely outpat. Dr. RK Gupta oitained Bachelor's
degree in Agriculturs]l Engineering from
Allshabad University and M. Tech. Degree in
Post Harvest Engineering from Indian Institute
of Technology, Kharagpur. Further, Dr. Gupta
had obtained PG Diploms in Food Proceasing
Management from Infernational Institute of
Masstricht, The Netherlands in
1992 and Ph.D, from IIT Kharagpur in the ares of
Agricultural Food Engineeting.

Dr. Sanjeev Kumear Tyagi N
joined CIPHET, Ludhisne on

25" Feb, 2014. He did his F -
B.Tech (Chemical

Technology) from H.B.TI,

Kanpur, M.E (Chemical
Engineering) from LLT,

Roorkes, Ph.D on "Removal of

phenolic compound by activated carbon and
Regenemation of activated carbon” and D.Sc.
(Agticaliural Chemistry) on "Development of an
adsorbent for Removing colour of Mustard oil
from the by-product of Rice milling industry”
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€ Dr. Sandeep Mann joined as
Senior Scientist in AS&EC - o

from C.C.S university, Meerut. He obiained his
post doctoral Training in fermentation
Technology from North Carolina State
University, USA. Hsjoimed CIPHET, Ludhiana,
Punjab on 20 June 1998 as Scientist (Chemical
Engg.) through Agricaltural Research Service.

He becsms Sr. Scientist (Chemical Engg.) on 25
August 2006, and then Principal. Scientist
(Chemical Fngg) on 22 Jasuary 2010. Dr. Tyagi
is a life member of many professional societies
viz. ISAE, Indisn Institution of Chemicsl
Fngineers Association and ARS foram. He has
developed and commercialized ten technologies
and designed and febricated thirteen machines
and handled eleven projects, He published a
significant number of research papers and bocks
and also guided six M. Tech students for their
projects and many B.Tech students for their
summer training programmes. He is an anthor of
scven books based on basic principles of
Physics, Mathemsatics and Thermodynemics,
Dr. Tyagi Won Team Leader Award for inter
disciplinary tesm resesrch in Agrienliture and
allied Sciences of ICAR in 2008, Best Scientist
Award CIPHET 2005 and was with
Empanehment of FAOQ 2002-2003 and won
Bioved Fellowship Award.

Divigion on 17" Aug, 2013, He e
did his B Tech.(Agril. Engg.) (-
during 1997 and M.Tech .

(Processing & Food
Engineering) during 1999
from OCS Haryma Agricultural University
Hisar, He accomplished his Ph.D (Processing &
Food Enginsering) during 2010 from Punjab
Agricultural University, Ludhiana. He has
served as Assisiant Professor & Associate
professor at Sher—e-Kashmir University of
Agricuttural Sciences & Technology, Jammm.
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He has published more than 12 papers in journals
of international and national repute, and
coniributed 4 book chepitas and a training
manypal. He has expertise in modified
atmosphere packaging of
perishables.

Mra. Monika has joined
CIPHET on 10™ April, 2013 as
Scicntist in the Division of
Transfer of Technology, Her
ARS dixcipline is Hlectronics
& Hhstnmnentstion. She has
done B.Se.(Hong,) in 2001 sl M. Sc.(Physics)
in 2004 from Delhi University. She has also
scrved a8 Lecturer in Phywmics in Technicsl

Education Deptt., Hatyana.
Ms. Surya Tushir joined m
CIPHET as Scientist on 12* "
April 2013, She has been -

posted in Food Gmainsg &
Oilsceds Proceesing division.
She did her B.Sc (Botemy |

Hons) in 2007 and M.Sc.
{Applied Microbiology snd Biotechnology) in
2009 from Banasthali University, Jaipur,
Rajasthan. Her discipline in ARS is Agricultural

Dr. Armagn Ullah Muraddadi
joined az Senior Scientist (Fizh
Processing Technology) in
CIPHFET, Lundhisna on 22 >
August, 2013. Earlier he was I.
working as Assistant Professor

(Sr. Scientist) in Dept. of Figh
Processing Technology, College of Fisheries
{Central Agricultural University), Lembucherra,
Apartala, Tripurs, He has teaching, fescarch &
extension experience of about 12 years in the
field of Fish Harvest and Post Harvest
Technology, Fishety Microbiology & Quality
Conirol.

Dr. Manju Bala joined CIPFHET, Ludhiana as
Senior Scientist (Plant Biochemiatry) in pay
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band-TV on 12* August, 2013,
Before joining CIPHET, she
worked as & Senior Scicntist at
Directorate of Repeseed-
Mustard Research (ICAR),
Scwar, Bharsipur, Rajasthan
from 20H0. She perved as
Aggistant Professor & Vice-Principal for six
years at M.N. Institute of Applied Sciences,
Bikaner, o college affilinted to MG University,
Bikaner She haz contributed 29 research papers
in various National and International Journals,
PROMOTION

€ Dr. K Narsaigh, Senior Scientist pot promoted
to Principal Scientist (AS&PE) from 28" July
2012.

TRANSFERS

@ Dr, (Mrs,) Memisha Mangal, Sr. Scientist
{Biotechnology Plant-Sci) has been transferred
from CIPHET, Ludhizns to IARI, New Delhi
w.ef 7.8.2013,

€ Er. Prasoon Vermw, Scietitiat (3G) (AS&FE) has
been tramsferred from CIPHET, Ludhiana to
IISE, Lucknow w.e.f. B.8.2013.

% Sh. Gaikward Nilesh Nivrutti, Scientist
{AS&PE) has been transfemed fom CIPHET,
Lauthiana to NRCP, Solapur w.e.f. 3.8.2013.

¢ Dr MR, Menikardgn, 3, Scientist {(AS&PE)
has been transferred from CIPHET, Ludhiana to
CPCRIL Kaparpgod -Keralaw.e.f. 18.7.2013.

¢ Dr. P. Barnwal, Sr. Scientist (Meschanical
Engineeting) has been transferred from
CIPHET, Ludhiana to NDRI, Kernal wef
10.9.2013.

RETIREMENT

¢ Sh. Mahipal Singh, T-6 {Technical Officer) hes
beenretiredon 31.8.2013.

% Sh. Om Parkesh Moodan, T-5 (Technical
Officer) hasbeen retired on31.12.2013,

4 Bmt. DB. Chadha, T-4 (81. Technical Officer)
has been retived on 31.03.2014,
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Dr, (Mrs.) Mridula Devi

Dr. Suresh K. Devatkal

Dr. Anil Kumar Dixit

Dr. Deep Narayan Yadav

Dr. (Mrs.) Pranita Jaiswal

Dr. Dattatrya M. Kadam

Dr. Sangita Bansal

Dr. R. K. Vishwakarma

Dr. Manju Bala

Dr. Sandeep Mann

Dr. Armaan Ullah Muzaddadi
Dr. (Mrs. ) S.K. Aleksha Kudos
Er. (Mrs.) Manpreet Kaur Grewal
Dr. Yogesh Kumar

Dr, Tanbir Ahmad

Dr. Deepika Goswami

Ms. Monika Sharma

Dr. (Mrs.) Indu Rawat

Dr. Rahul Kumar

Ms. Leena Kumari

Ms. Monika

Ms. Surya

CIPHET, Abohar
Dr. Pritam Chand Sharma
Dr. Dinesh Kumar Bharti

Name Designation
Dr. RX. Gupta Director
Dr. S.N. Jha Head, AS&EC Division
Dr. R.X. Gupta Head, FG&OP Division
Dr. 8.K. Nanda Incharge Head TOT
Dr. RK. Gupta PC (PHT)
Dr. P. R. Bhatnagar PC (APA)
Dr. 5.K. Tyagi Pr. Scientist (Chemical Engg.)
Dr. Harinder Singh Oberoi Pr. Scientist (Microbiology Plant Sci)
Dr. K. Narsaiah Pr. Scientist (AS&PE)

Sr. Scientist (F&N)

Sr. Scientist (Livestock Process Tech.)
Sr. Scientist (Agril. Economics)

Sr. Scientist (Food Science & Tech.)
Sr. Scientist (Microbiology-Plant Sci)
Sr. Scientist (AS&PE)

Sr. Scientist (Biotechnology Plant Sci)
Sr. Scientist (AS&PE)

Sr. Scientist (Plant Biochemistry)

Sr. Scientist (AS&EM)

Sr. Scientist (Fish Processing Technology)
Scientist (SS) (AS&PE)

Scientist (AS&PE)

Scientist (LPT)

Scientist (LPT)

Scientist (FST)

Scientist (FST)

Scientist (Home Mgmt.)

Scientist (FST)

Scientist (Electn. Inst.)

Scientist (Electn. Inst.)

Scientist (Agri. Microbiology)

Head, HCP Division, Abohar
Sr. Scientist (Agril. Eco.)

136




ANNUAL REPORT 2013-14

Name

Designation

Dr. Jitendra Singh

Dr. Ramesh Kumar

Er. Eyarkai Nambi V.
Sh. Vijay Singh Meena
Dr. Sunil Kumar

Dr. Bharat Bhushan

Technical

Dr. Mukund Narayan
Sh. Gurdeep Singh
Sh. Hardev Singh Sekhon
Sh. Beant Singh

Sh. Chaman Lal

Sh. Lakhwinder Singh
Sh. Bhajan Singh

Sh. Jaswant Singh
Smt. Sonia Rani

Sh. Hardeep Singh
Sh. Jaswinder Singh
Sh. Jagtar Singh

Sh. Vishal Kumar

Sh., Pradip Kumar

Sh. Yashpal Singh

Sh. Satwinder Singh
Sh. Sarup Singh

Sh. Rajiv Sharma

CIPHET, Abohar

Sh. VK. Saharan
Sh. Prithvi Raj

Sh. Rajesh Kumar
Sh. Ganpat Ram

Sh. Devinder Kumar
Sh, Dalu Ram

Sh. Pawan Kumar

Administrative
Sh. Raj Kumar

Sh. Manni Lal
Sh. Neeraj Tahiliani

Sh. B.C. Katoch
Sh. Kunwar Singh

Sh. Avtar Singh

Sh. Tarsem Singh Purba
Sh. Gurdial Singh

Smt. Jasvir Kaur

St. Scientist (Agril. Ento.)

Sr. Scientist (Hort.)

Scientist (AS&PE)

Scientist (Hort.)

Sr. Scientist (Bio-chem-Plant Sci)
Scientist (Bio-chem-Plant Sci)

T-5 (Agril. Structure)
T4 (Lab. Asstt.)

T4 (Driver)

T-3 (Driver)

T-3 (Lab. Asstt.}

T-3 (Fitter)

T-3 (Fitter)

T-3 (Welder)

T-3 (DEO)

T-3 (Turner)

T-2 (Machinist)

T-2 (Electrician)

T-3 (DEO)

T-2 (Field Asstt.)

T-2 (Field Asstt.)

T-2 (Lab. Technician)
T-1 (Lab. Technician)
T-3 (Lab. Technician)

T (9) (Technical Officer)
T-6 (Technical Asstt.)
T-6 (Technical Asstt.)
T-3 (Driver)

T-3 (Fitter)

T-3 (Fitter)

T-3 (Electrician)

SAO
AF&AOQ
F&AO
AAO
Assistant
Assistant
Asgistant
UDC
Assistant
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Name Designation
Sh. Harbhupinder Singh UDC
Sh. Igbal Singh UuDC
Sh. Ashwani Kumar uDC
Smt. Sunita Rana LDC
Sh. Ajay Kumar Tandon LDC
Sh. Ram Khelawan Yadav LDC
Sh. Schan Lal LDC
Sh. Rajinder Kumar LDC
Sh, Sughar Singh Verma PS
CIPHET, Abohar
Sh. J.S. Paul* AAOD
Sh. Pawan Kumar AAO
Sh. Mohan Lal Assistant
Sh. Sanjay Kumar Gaur LDC
*On deputation since 24.11.2012
Supporting
CIPHET, Ludhiana
Sh. Sukhbir Skilled Support Staff
Smt. Viran Bali Skilled Support Staff
Sh. Shalikgram Dwivedi Skilled Support Staff
CIPHET, Abohar
Sh. Surinder Kumar Skilled Support Staff
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