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(PREFACE) 


I feel myself fortunate for being closely associated with ICAR-CIPHET for more than fifteen years. 

Close personal ties have been established during these years which have led to the co-operation in many 

important tasks and to the development of ideas and techniques for further research. It would be an 
understatement, if I say that I am happy to witness the growth of the institute during these years. ICAR

CIPHET observed a year full of celebration and events for completing 25 glorious years of post harvest 

research and extension activities. 

It's my privilege and honour to place before you the Annual Report {2014-15) for Silver Jubilee Year of 

ICAR-CIPHET. The institute continues its efforts to bring evergreen revolution in food processing and 

value addition for sustainable food security and reduction in post harvest losses in the country. During the 

reported year, the institute has developed various machines, process technologies, value added products to 

enhance the productivity andprofitability, resource use efficiency and environmental sustainability. 

ICAR-CIPHET is a pioneer organization mandated to undertake lead researches in the area of post

harvest engineering and technology appropriate to agricultural production catchment and agro-industries. 

Being a nodal institute in the field of post-harvest processing, ICAR-CIPHET has developed a national 

database on post-harvest machinery/ equipment which is available on the institute website and can be 

continually updated. The institute has widened the horizons of research varying from development of 

processing machines such as potato peeling machine, taro peeler etc. to electronic gadgets for quality 

evaluation and maintenance viz. RFID system, impedance analyzer for detection offish freshness and live 

fish carrier system. Apart from developing mechanical tools, we are also striving hard in the direction of 

providing biological tools for processing and value addition to agro-produce. During the year, five putative 

probiotic cultures have been isolated, characterized, submitted and registered with national depositories 

namely ICAR-NBAIM, Mau and CSIR-IMTECH, Chandigarh. We are constantly working towards 

development ofhealth foods including pasta fortified with groundnut meal and beetroot juice, buckwheat 

based extrudates, pearled amaranth flour based muffins, peanut protein isolate from commercial groundnut 

cake, hydrolyzed peanut protein, extraction ofbioactive compounds etc. A number ofprocess protocols for 

value addition and quality evaluation have also been developed during this period. 

The research outcomes were actively disseminated in the form of technology licensing and its 

commercialization to various end users. During the reported year, a total of 16 licenses based on 

technologies viz. groundnut flavoured beverage, curd and paneer, pearl millet based composite extrudates 

and pasta, makhana kheer mix, evaporatively cooled storage structure, minimal processing ofvegetables 

and low fat meat emulsion were licensed to different entrepreneurs which includes progressive farmers from 

all over the country. During 2014-15, 6 trainings for Agricultural Officers, 3 for farmers and 7 for students 

were conducted. ICAR-CIPHETparticipated in various exhibitions across the country and demonstrated its 



technologies to 1he various stakeholders like farmers, enlrcp~ and rcseardim. ~ides, insti:tulXI 
technologies were also showcased through news clippings. extension bulletim, radio programmes etc. 
VariousnatianaJ.andimemational prestigiousawanlswereaJso baggedbythe scientis18ofICAR-cIPHET. 

The AICRP on Post.-Harvest Tedmology (PH'l") developed various machines. products and process 
pro10<:ols such as power operated QJ1meric slicer, power operated Mahua stamm remover, ozone based 
storage slnlcture for managing imects in grains, fly uh bl!lled organic pesticides for eft'ectivo and safo 
managemem of pulse bee&, poultry, rabbit and fish filed based on mango peel. mushroom for!Uied 
chapatti. AICRP on PIIT also conducted n!peai study ofpost-harvost losses ofagricultmal. commodities 
sponsored byMOFPI, New Delhi and submilted a report en.titled "Asseesm.ent ofquali:talive harvest and 
post-harvest tosses ofmajorcrops and commodities in India" in March 201S. The AICRPonPlasticulture 
Bngin.oeringaadTeclmologios(PET)alsocontributedsigniti.ca:ntlythroughdevelopmentandevaluationof 
multi-tia: multipurpose polyhouse for drying ofprodu.ce and raising ofcrop DrJ.f.'Setf/ smallheight crops, 
paiphyton prodllction on diffmmt types ofcoloured plastic strips in freshwater ponds for enhaneed fish 
p:roducti.on,evaluationofpolyhouaecovi:redfuhpondforfishmrringundertempc:nteclimati.cconditiona 
ofKesbmi•valley,perfonwmceevaluationofplaslicmulchinBtcouon etc. 

During tile iepor:tedyear. we were bleeaedw.ilb. lhe v.isits ofmany emii>ent personalities in the maof 
post harvest processing. We areoverwhelmedtom:eive1he ai.couragementforpost-harvest resean:hfrom 
Mrs. HersimmtKaur Badal, Honorable MinisterofFoodProc::ailring Induslriea, Govt. ofIndia, New Delhi 
duringhervi8itiD.July2014. I take !bisoppor11mitytoplaceo11~rdmy8inceredumbandgratitudetoDr. 
SAyyappan, Hon'ble DirectorGeneral, ICARand Secnmu:y, DARE, Govt. ofIndia, D.t. X:Alagusundaram, 
DDG (Agril. Ellgg.) for their visilll to !be institute. The eontian.ed guid1nce, encouragement and support 

mendedbythem in~ the mandate ofICAR-cJPHET is daly acknowledged.. I also acl::nowle4c 
the guidance and coopemtion by Dr Kanchan JC Singh, AOO (Fam.Bogg.) and Dr XX: Singh, Ex-AOO 
(PE), ICAR New Delhi I Chank. Dr PC Sharma, Heed (HCP Division), Dr SK. Nanda, l/C Head (TOT 

Division) andI/C Project Coordinator (PET), Dr SNJh.a, I/C Project Coordinator(PHT) and Dr SK'fyllgi, 
FG&OPDivisionfortheirconstantsupport.. 

The mMi.culous and untiring ofl'orts ofDr. SimgitaBan!IBI, Dr. lnduRawiit andMs Monib Sharma in 
bringing out this ieportin illl pmentform are eommemdable.Oflicers-in<hal:ge, all the scien.tiatsespecially 
Mll. I..e1111.a Kumari, Ms. Monika, HI. Kirti Ramesh Jalgaonbr and Er. Anm1V,technical., administrativo, 
audit, and supporting staff of the institu1e are duly acknowledged for their teamwoik, efficiency and 
dedicationtowardsresearcliaswellasothcranignedactivities. 

http:eontian.ed
http:produ.ce
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(EXECUTIVE SUMMARY) 


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

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

Process parameters for preparation of protein 
isolate (95.0±1.5% protein) from commercial 
groundnut cake was optimized (with cake: water 
ratio of 1:10, shaking time 2h at pH 9 .5 followed by 
filtration, centrifugation and protein precipitation at 
pH 4.5). The water holding, oil binding and foaming 
capacity of non-hydrolyzed protein isolate were 
1.12±0.15,1.84 ± 0.17 and 1.1±0.16 ml/g, which 
significantly increased to 1.55 ± 0.02, 2.97 ± 0.07 
and 1.35 ± 0.02 ml/g, respectively after hydrolysis 
with crude protease extract fromAspergillus oryzae. 

The groundnut meal and beetroot juice 
incorporated nutritious pasta with good sensory 
acceptability was developed using 80.67% refined 
wheat flour, 19.33% groundnut meal and 
17.4m1/1OOg pasta formulation beetroot juice with 

overall desirability as 0.905. This pasta sample 
provided 19.56% protein content, 23.95% 
antioxidant activity and 125.89mg/100g total 
phenols. Vegetable mix wadi was prepared by 
incorporating spinach shreds at levels of 10, 20, 30 
and 40% in the wadi dough and the wadi samples 
were analyzed for physical, nutritional and sensory 
attributes. With increasing level of incorporation of 
spinach (shreds) the diameter of wadi increased 

' 
whereas the height decreased; the bulk and true 
density both decreased and the colour of the wadi 
was also affected. Extrudates developed using 
buckwheat, wheat flour and carrot juice had 306.75 
mgllOOg total phenols, 18.15% antioxidant activity, 
4.21 min cooking time, 3.69 rehydration ratio and 
3.32% solid loss. Muffins were developed using 
flour of pearled amaranth grain at 0, 20, 40, 60, 80 
and 100% level. 100% wheat flour was kept as 
control. Protein content increased above the control 
sample in the muffins with >20% level of amaranth 
flour. Based on sensory analysis 20% and 30% 
incorporation was found to be highly acceptable. 

Pearl millet starch was modified by heat 
moisture treatment to improve the functional 
properties. HMT improved the resistant starch 
content and leads to development oflow DE (3.97
8.37) modified starch. It indicates that these samples 
can be utilized as fat replacers as the DE value is 
below 10. Modified starch gels exhibited the 
phenomenon of homogeneous deformation, 
spreadability and gel softness, owing to balanced 
ratio of elastic and viscous portion. Pearl millet 
starch was also chemically modified using octenyl 
succinic anhydride (OSA) with variable incubation 
time of2, 3, 4 and 5 hours. The peak viscosity varied 
from 4757 to 5409 cP for the OSA starch samples. 
Pasting temperature varied from 67.8 to 76.3°C. The 

http:1.1�0.16
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degree of substitution varied from 0.018 to 0.0216. 
Oil absorption capacity ranged from 2.37 to 2.66 gig. 
Chemical modification also increased the resistant 
starch content ofpearl millet starch. Rheological and 
pasting characteristics of OSA-pearl millet starch 
(DS 0.02) showed that it can be used as carbohydrate 
based fat replacer. 

The FTIR spectra ofpure {PM) and adulterated 
milk (0.2-2.0%) samples with detergent revealed 

clear differences in regions from 1600-995 cm·1 and 

3040-2851 cm-1
• Spectra revealed clear differences 

in the absorbance values of PM and milk samples 
supplemented with different levels of soybean oil, 
common sugar and lactose. RFID system integrated 
with sensors has been developed at ICAR-CIPET 
which monitors the environmental conditions of 
food products during storage. Properties ofsafflower 
seed oil obtained using supercritical C02extractor 

were compared with that obtained by Soxhlet 
method. Acid value was approximately five times 
lower for the oil extracted using supercritical C02. 

\ The process protocol for extraction and 
purification of limonoate-D-ring-lactone hydrolase 
enzyme (LDLH) from kinnow seeds was optimized. 
A process protocol for pectin extraction from kinnow 
peel/residue using microwave energy was 
developed. The yield and appearance ofpectin were 
good at 60 min ofincubation time during microwave 
assisted extraction. In vitro inhibitor studies have 
revealed that inhibitors like glycerol and inositol @ 
1 % were able to inhibit the PLD enzyme activity 
resulting in controlling litchi pericarp browning. 
Study on active packaging ofstrawberry was carried 
out with various gas combinations i.e. 5% 0 2 + 15% 

C02 +80%N2 and 11%02 + 10%C02 +79%N2 and 

5% 0 2 + 5% C02 + 90% N2• All the combinations 

used in the study, showed a shelflife of9-12 days at 
5°C whereas, it was 6-9 days at 10°C. Active 
package with gas ratio of5% 0 2 + 5% C02 + 90% N2 

showed weight loss of 3.54% and TSS, TA, colour 
and firmness values were maintained without 

significant difference up to 121h day. Based on all 
physico-chemical parameters, microbiological 
results and overall sensory scores it was observed 
that, 5% 02 and 15% co2 gas combination was most 

suitable for strawberry in active package of high 
barrier aluminium laminates using calcium 
hydroxide ( 15 g) for maintaining shelf life up to 12 
days at 10°C ofstorage. 

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

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

The AICRP on Post-Harvest Technology (PHT) 
developed various machines, products and process 
protocols such as power operated turmeric slicer 
(capacity-250 kg/h), power operated Mahua stamen 
remover, coconut de-shelling machine, portable 
walnut dehuller, ozone based storage structure for 
managing insects in grains, fly ash based organic 
pesticides for effective and safe management of 
pulse beetle, low cost retortable pouch technology 
for preservation ofChhena poda, poultry, rabbit and 
fish feed based on mango peel, on-line grading 
system based on internal and external qualities of 
mango using machine vision technology, mushroom 
fortified chapatti, health foods from coconut milk 
residue and virgin coconut oil cake, pork sausage 
with porcine blood plasma. 
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The achievements of AICRP on Plasticulture 
Engineering and Technology (PET) included 
development and evaluation of multi-tier 
multipurpose polyhouse for drying of produce and 
raising of crop nursery I small height crops, 
periphyton production on different types ofcoloured 
plastic strips in freshwater ponds for enhanced fish 
production, studies on water use efficiency oftomato 
under drip irrigation and mulching, feasibility and 
economic evaluation of heating and cooling of 
polyhouse using earth air heat exchange, evaluation 
ofpolyhouse covered fish pond for fish rearing under 
temperate climatic conditions of Kashmir valley, 
performance evaluation ofplastic mulch in Bt cotton 
etc. 

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

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

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

The !CAR-Central Institute of Post-Harvest 
Engineering and Technology (ICAR-CIPHET) was 
established on 29th 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 19th 
March 1993 at Abohar, Punjab and is primarily 
responsible for conducting research and 
development activities on fruits and vegetables. 
ICAR-CIPHET is also headquartering two All India 
Coordinated Research Projects (AICRPs) viz. 
AICRP on Post-Harvest Technology (PHT) with 30 
Centers andAICRP on Plasticulture Engineering and 
Technology (PEn with 11 Centers. 

Vision 
Higher profitability of agricultural production 

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

Mandate 

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

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

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

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

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

Research Divisions 
Ludhiana Campus 
1. 	 Agricultural Structures and Environment 

Control 
2. 	 Food Grains and Oilseeds Processing 
3. Transfer ofTechnology 
Abohar Campus 
4. 	 Horticultural Crops Processing 

Infrastructure 

Agro Processing Centre (APC) 


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

The workshops at ICAR-CIPHET, Ludhiana and 
Abhor manage fabrication and modification ofpost
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(ORGANIZATIONAL STRUCTURE ) 


Institute Management Research Advisory 1------
C o mmitte e Committee 

Institute Research 
Institute Joint Council 
StaffCouncil 

AICRPon AICRPonPET 
PHT (30 centres) (11 centres) 


Grievance 

Committee 


Scientific Support and Ludhiana Campus Abohar Campus 
Administrative Sections 

Research Divisions Research Division 
Library .............~ Administration 


(Horticultural Crop Processinaj ITMU ,____,,___... Finance & Accounts 

Agricultural Structure Food Grains &
& Oilseeds Processing PME CellAKMUEnvironment Control 

Transfer ofTechnology Central Workshop ,____..........., Estate & Farm Management 

STAFF POSITION (as on 31..March, 2015) 

Category Sanctioned Filled Total Filled Vacant 

strength Ludhiana Abohar 

Scientific 76* 37 08 45 31 
Administrative 21# 16 03 19 03 
Technical 29 18 07 25 04 
Supporting 04 03 01 04 
Total 130 74 19 93 38 

• Excluding Director #Including SAO & AF&AO 



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

Food Testing Laboratory 

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

Library 
The library of ICAR-CIPHET has good 

collection ofbooks and journals in the area ofpost
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 ofbooks 
in the library is 4914. Annual Reports and Research 
highlights etc. 970, 12 Indian and foreign journal 
were subscribed during the year. The current stock of 
bound volumes collection is 967. Library also 
arranged research papers/articles as per request of 
the readers on a specific subject through CERA. 
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Current content service ofjournals and list of new 
arrivals is also being circulated among the ICAR
CIPHET staff. 

Guest House 

ICAR-CIPHET, Ludhiana and ICAR-CIPHET 
Abohar have guest house facilities to provide 
accommodation to ICAR/SAU/Government 
employees and farmers. ICAR-CIPHET Ludhiana 
has one guest house consists of 2 VIPs suites with 
internet facilities, 7 double bed AC and non-AC 
rooms, and one training hostel having 24 beds. 
International Training Hostel having one dining hall 
and 8 AC rooms with wireless internet facility is put 
in operation during reported period. Guest house of 
Abohar campus has 4 AC rooms and dormitory to 
accommodate 10 visitors. New guest house with 4 
dormitories is ready for possession. It consists of 
common kitchen and dining facilities, visitors' room 
and TV room. Guest house facilities are extended to 
visitors subjected to availability. Booking of guest 
house can be made bywriting 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 
requirementofmostofthe funding agencies. Ithelps 
in setting a unified priority and monitoring of 
externally funded and in-house projects. PME cell at 
ICAR-CIPHET conducts Institute Research Council 
meetings and maintains all research project files. The 
monthly, quarterly and six monthly reports of 
individual scientists are collected and compiled into 
progress reports, results framework document, 
quarterly and half yearly performance review 
reports. PME cell also acts as link between various 
regional committee meetings, Directors' 
conferences etc. and the institute scientists. The 
exchange of information takes place through PME 
cell. The database ofparliament questions and their 
answers, action taken reports, and issues related to 
scientific activities ofthe institute are dealt by PME 
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cell. In addition to this, the research information 
related to ongoing and completed research projects 
is uploaded through Project Information and 
Management System (PIMS) software to avoid 
duplication in research. 

Institute TechnologyManagementUnit (ITMU) 

The Institute Technology Management Unit is 
responsible for IP protection, Management and 
Technology Transfer/Commercialization of 
technologies developed by the Institute. ITMU 
plays a crucial role in management oftechnologies. 
The role ofITMU is to encourage and accelerate the 
efforts towards development of technologies in the 
field of post-harvest management and to facilitate 
the transformation of ideas, inventions and 
technologies developed by the Institute into 
commercial ventures to serve the society. ITMU 
since its inception has been involved in protection, 
management and commercialization ofIntellectual 
Property generated by the Institute. A total of 4 7 
patent applications have been filed through ITMU 
out ofwhich 6 patents have been granted. Vigorous 
efforts of ITMU lead to commercialization of 45 
technologies developed byICAR-CIPHET. 

Agricultural Knowledge Management Unit 
(AKMU) 

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

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

• 	 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 

AICRPon Post-HarvestTechnology (PDT) 

The All India Coordinated Research Project on 
Post-Harvest Technology is currently operating from 
34 centres (out ofthese, 3 centres closed+ 01 centre 
merged w. ef l 11 April 2015 as per XII Plan EFC) 
covering almost all states and the agro-climatic 
zones in India. The aims of AICRP on PHT is to 
develop location and crop specific post-harvest 
technologies and equipment to minimize 
quantitative and qualitative post-harvest losses and 
to produce value added products from agricultural 
crops including livestock and their by-products. The 
major activities are: (i) Adoption/development of 
equipment/technologies for reduction in post
harvest losses in critical stages/operations, 
crop/commodity-wise, (ii) Development of need 
based agro-processing centers (APC) in different 
production catchments for income augmentation and 
employment generation, (iii) Value added products 
from agricultural crops/commodities, (iv) Prototype 
production and process refinement with a view to 
develop appropriate complete packages for post
harvest utilization of crops/commodities and their 
byproducts, (v) Multi-location trial and 
demonstration ofthe post-harvest technologies. 

AICRP on Plasticulture Engineering and 
Technology (PET) 

The AICRP on Plasticulture Engineering and 
Technology (earlier Application of Plastics in 

http:www.ciphet.in
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STATEMENT OF BUDGET ESTIMATES AND EXPENDITURE (2014-2015) 

NON-PLAN 
(Rs. in Lakhs) 

S.No. AccountHead Revised Estimate 
2014-2015 

ProgressiveExpenditure 
2014-2015 

1. 
2. 
3. 
4. 

5. 

Establishment charges 
Travelling allowances 
Recurring (incl. equipment) contingencies 
Works 
Major works 
Office building 
Residential building 
Minor works 
HRD 

695.01 
3.00 

44.96 

692.23 
2.95 

38.31 

Total 742.97 733.49 

PLAN 
(Rs. in Lakhs) 

S.No. AccountHead Revised Estimate 
2014-2015 

ProgressiveExpenditure 
2014-2015 

1. 
2. 
3. 
4. 

5. 

Establishment charges 
Travelling allowances 
Recurring (incl. equipment) contingencies 
Works 
Major works 
Office building 
Residential building 
Minor works 
HRD 

0.00 
17.00 

305.55 

44.35 

LOO 

0.00 
17.00 

303.78 

43.57 

0.98 
Total 367.90 365.33 

Agriculture) has 11 cooperative centers. In approved 
12th Plan EFC, 4 new centers (NRCY, Dirang, 
Arunachal Pradesh; CIRO, Mak.hdoom, Mathura, 
UP; UAS, Raichur, Karnataka and DBSKKV, 
Dapoli, Maharashtra) were started and one center 
(CSKHPKV, Palampur, HP) to be dropped w.ef l 11 

April, 2015. The project has contributed in the 
developmentormodification oftechnologies related 

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

Results FrameworkDocument(RFD) 

Results Framework Document (RFD) ofICAR
CIPHET, Ludhiana for the year 2013-14 approved 
vide F.No. 1(6)/2012-RFDCU dated: 10/06/2014 is 
enclosed in annexure-1. 





RESEARCH 
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(RESEARCH ACHIEVEMENTS) 


AGRICULTURAL STRUCTURES AND ENVIRONMENT CONTR.OLDMSION 


Development of 1pedroM10pk metilods for 
deUcUoD. llD.d qua:atlfkatlon of adultmulb and 
eo11tamln1ngfnftidtjuleetudmlik 

8NJb,Pn:dlaldirnledKMoll.daJ 

The potential of Fourier Thmlfo:an Infran!d 
(FTIR.) speclroscopy (fig.1) together with 
chemometrics was investigllled as a rapid quality 
monitoring method for dcccction afadulterants and 
toxininmilkandjuie(l, mipectiveily. 

Pig. 1. PTIRSpecbophoeom.e!« 

Detectionofcleterpntio.milk 

The FflR.1pecbaofpure (PM) andadulteratedmilk 

Fig. 2. Ref~ spoetraofpuremilk (PM) andmilk 
adulterated (1% and 2%) with anionie 
de1£1gwt (liaapo~ Ip) in wave munber nmae 
4000-SOO cm•. 

(0.2-2.0%) sample& with detergent revealed elect 
diffec- inftgioll.I tiom 1600-995cm·• and 3046
2851 cm:' (fig.2). 

Prin.c:ipal component analysis (PCA) showed 
dismite clustering of samples based on level of 
deteagent (viz. PM and O.~A., 0.4-1.4%, 1.6-2.0% 
dell!Igmt adultmill!d milk; p ..;; O.OS). Tho 
clas&~lion effieiency for test sample& were 
reconled to be >93% using Sof\ lndqwdent 
Modeling of Class Analogy (SIMCA) approach 
('lable 1). MJpjmum coeffieientof,leitermin111fonfor 
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...Waft 
n•her 
raee.-4 
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or....,.. N....._flln' ,.,...._ 

PM o.2 u ·~ LI 
u l.f 
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(%) 

1342
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PM 
0.2 

0.4-0..i 
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lS 
IS 
4S 
60 
ts 
lS 
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predictionofdetc:rgent Wll3 0.94 for calibration mil 
0.93 for validation, usin,g peltial leest square (PLS) 
n!g™sion in wave numb« combination of 1086
1056, 1343-1333, 1507-1456,3040-2851 c:m:'. 
Detecda.ofofl,cammoa.llllpl'lnmllk 

Spectra of pure milk (PM) samples 
supplememedwith known concametionofsoybean 
oil, common sugar and la.dote were acoiuiied using 
FTIR equiPIJed with auenuated total reflec:la:ol;e 
(ATR.). inwaveuumberranp of4000·SOOcui'. 

Spec;tm r:evoaled cle111 dift'erence6 in tho 
abso.rblllce values of PM and milk samples 
supplememd with dit'rem!t levels of soybean oil 
(fig. 3).commonsugarand lactose. 

Ob~ 
_,.. .,,.. 

.... 
Ola

! u~ 
e 01"1 

~ DO~t 
OOl 
lllll 

Fig. 3. ~~ofpnmilk (PM) lllldmilk 
adul!oralild(1% and 2%) with soybeancil (SO) 
inWIMl mmjbcornmge 4000-SOO cm•. 

The classification diW:ncy for te8t samples 
were recorded to be >93% usma Soft Independent 
Modelillg of Clalll Analogy (SIMCA) approach 
(Table 2). Soybean oil, common sugar and lacto8e 
could be best predicted with coefficient of 
deWmination (R) of 0.88, 0.99 and 0.94 for 
validation in wave mnnber rauge of 1342-1390, 
1084-982and 1166-1001 c:ni',n:spectively. 

Detedlonofpatullntaapplejulce 

Spec!m. of pure patulin was also a.oquired at 
varyio,gpH(3-8}furdiffinuttime intervals, tostudy 
the stability of the lll}'l:Otoxin 1mdervaryio,g pH and 
find out Ille specific wave Dumber region for 
detectionofpatu1in simultsneouslyusing FTllland. 
HPLC (forvalidation). lleeul.111 nwoa1od1hatpatulin 
wa&mostslableat pH 4, eithc::rincrcueor~in 
pH result in 1O·20%decline inpe!Dlin concenlnllion 
within20 minofincuba1ion. Fudher inmJase inpH 
(6-8) caused 20-30% decline in patulin 
concemmtion. Fl'IR. spec1m of apple juice spind 
with known patulin concelrlllions (vtz. 20, 40, 60, 
80 and 100 ppb) wc:i:e anal.p.ed. Specn IeVcaled 
cleardift'eieoce& inabsorption values betweenpure 

I 


http:anal.p.ed


F"ig. 4.Typical spectra ofapplejlliceand apple juice
mixocl patQlin in 31:1~ speelra1 nigc of 
1880-1300 cm-1 

and contamjnatod juice specific:ally in 1ho spec1ral 
nmgeof1900-950cm"'(fig. 4). 

Principal component analysis (PCA) showed 
clustering of samples based on level of patulin in 
apple juice at S% level of mgnHicence (fig. S). 
Developed mode13 could ~ clasllify 
contaminated. and non-contaminatodjuice into their 
mipective claaa U11illg Soft IndependeutMndeling of 
Cius Analogy. The patulin contaminalion in apple 
juicecouldbe~ctedinthewavenumber~of 

1301-1880 cm"' u.ri:og PLS wilh coefficient of 
detenninmon. (R") of0.9S and 0.94 for calrbralion 
andwlidation,ICSflce1ively. 
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I 

0'•~! 
{ Uloi< 

J 
ii: <IUIU 

OL 	 -0 Oii o~ ou• -0 tr. o Oil! o,,.. 
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Fig. 	S. Principal component ~ plot dep~ 
clustms ofpun1 and pa1ll1in spikedapplejuice 
in the W1IVC munberrange of1141-1020 =-· 
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Micro tMllPfllhliiM methode for baeterioda.s 
forthttr-trollednleaae 
KNU'lllllah.SNAa,RICMallltu.dSbllpaVl;I 

Procea opffmizaff'lll. forenaptllkffonofllltfta 

Extradlononatetn 
0.1 gofoacluamplo wa.nnixed with8mlsolvent 

(n-hexane/isopropllnol.3:2.vlv),sonkatedfor 1mio. 
and incubatedtbm:offor 24 h. The samp~was Chm 
-mfuged (1500g, 5 min) and supernatmtt WllS 

collected in1ube. The exlral;1ion 8lep was repe«ted 
once moreU!ling 8 mlsolvent and followed twice in 
each case with 5 ml for l h. until tho t!Xlractlon 
solvent wu wlomle88. The supemalant& of all 
emaction steps Wel'e combined in tube 8lld were 
wuhed by adding 5 ml 0.1 M NaCl, miring 
vigorously, and incuba1ing for 30 min W11il two 
Iayen were separated.. The upper hexane layer was 
ttansfemd to t1lbe.. The remaining lutein ester in tho 
lower layer: Wll8 vigoroualy W1llihe4 with 7.5 ml and 
OllCe more with5 mlofn-h.exanelbutylated hydroxy 
toluene (BHT, 0.05%) in each C1110 for 30 min umil 
two layCIB wm: 8epllt'&tCd. The upper benne 1ayet1I 
were removed to the tube and the volume was made 
upto30ml wilhn-hexanecontaining0.0S%BIIT. 

Encapemtio11ofhateirl. 

Nanoliposomes were pn!p8[lld. by using lhreo 
di1l'CRD.t me1hods. All the med!oda lead to the 
formation of li:po6ome8 with di1fettm size and 
distribution. 'Ibo size ofnanoliposomeswas around 
362, 26S and 321 nm through aonicator, 
homogenizer and ullletuaax method, respecmly 
(fig. 6). Nanoliposomos pMpared. by ul!Jatua&A 

me!hod W1l8 Bclectcd for further CDC8ptllllation 
studieiJa&itshowedth.e'beUeruniformdis1ributionof 
liposomesascompared.toothortwomelhods.. 

EtIKtsofllclltOilluteia.etabll.lty 

Light oxei18 a clesu:uc!ivo iuftuence on Jamin, 
therefore, its di'~ on Slability of lutein WllB 

detmnined. The l'e!flllbJ suggested thatencapt1Qlllted 
lllte:in wu protected tio:m diMCt effect oflight and 

I 
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DtlJI Ll&llt 0..

Free(%) Bllc.,....ted (%) l'ne(%) EaeapnllltM (%) 

ODay 100.0 100.0 100.0 100.0 

3"Day 91.4 95.6 92.S 97.2 

fr Day 82.6 117_g 117_g 93.S 

9"Day 73.4 B0.4 80.6 90.7 

l~Day 64.2 75_g 76.S 81.6 

.. 

11-------------~ ,. . ...... 


'''------~~---------.. ... ... 
,,,__ 


,, 
' 

t 
r·1 ,. 

1·--- ..-

Pig.6. Prepartionofnanoliposomes11Sing a) SO!liea!or 

b) Homogmi2.i:r and c) Ultndwmll 

TabJe 3. ll:lfect ofuptonatabllft7 ofbdda 

sh.om beUer stability a8 wmpu:ed Co :liw lute:in. 
Ew:esplllllated form wu able to retain more Ch.an 7S 
% lute:in when!al itwas only64.2% in its me form, 
after 12 d&ys ofinl;ubaUon (Table 3). S11111e sampka 
revealed 88.6 an.cl 76.S % 81Bbility in encapailated 
and me fo:an, mpectively, when kqit in dm:k. The 
resulta c1"rly indicate lhe etr~tivenesa of 
microaicapeulationforstabilityo~ 

EffcctoftllmpentveoneaCllpllUlaUdlutefn 

The tempe11mue ba.8 mwulmble effect on heat 
sensitive bioactive compoowls such as lute:in. The 
slllbility of lut<:in wu ~ wi1h ~ io. 
tempexil!me. It i& cleer jh)m lllble 4 thatencapsalated 
fOllll oflutein showed betterstabilityas Wmpaiecl. to 
:liwfmm atall waled~.At4"C, both the 
ftee u well es encap8111ated fo:an did not loee any 
significant amount oflute:in. At2S"C, thestabilityof 
encep&lllated and fu:e fmm wu 94.1 ancl 92.3 %, 
respectively. On the other hand, increase in 
tempei:a!me up to SO"C c:ausecl. major damage to 

lulein. At the endon2•day, the stabilityoffu:e ancl 
encapll\llated lutein wu 62.8 and 8S.6 %, 
1iesp&elively. The 11!lilllts suggested the potential of 
encep&lllation. method for p:rotcc;lion of lutein io. 
extnnal environmentalconditions• 

I 
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DtlJI 4-C 25"C WC ..... Eacilpnlated Free .............. .. bCll(llPlled 

(%) (%) (%) (%) (%) (%) 

ODay 100.0 100.0 100.0 100.0 100.0 100.0 

3"Day 91.6 99.2 97.2 911.S 9S.6 97.4 

6"Day 97.9 98.9 95.1 97.3 89.6 93.S 

~Day !16.3 98.1 92.3 9S.9 76.3 89.1 

J..2"'Day 9S.7 97.S 89.0 94.l 62.8 SS.6 

Development Of 8Dfmll handling ID.d llrtom.a.ud 

foolln&ayrtamforclldryflll'Dll 
K l'llll'Ptlh, Sa.leql Maml,, Ytga). Kmll.lr, uaa 
Kmud,MublbB!ubtadTKMalmty 

Deveopmatof..tm.J llfterforcow/bdalo 

Th& animal liftsdev&lop&dwas test&dfor lifting 
sidec:oWB at Gov:ind GodhamGotihala. Suedondie 
SIU.cly, die overall length ofwmwing and length of 
side slings was n!Ch1ced. The sttaps wm1 stitch&d 
c:romriBe as 8hown in fig. 7. Rl:fined animal lifter 
made of polye81er web 8linas dtvelOfled has 
followingctimensiOllJI. 

• 	 Width and lengfu ofwnipping arc 0.83 m lllld. 
1.58m. 

• 	 The miss wiBe sling legs me 1.19 m with 
•tableuhetand self-locting boekle. 

• 	 The side a1iog legs are 0.58 m with heaYy duty 
boob. 

• 	 Theoimal li&:rismadeillsue.ha way thatsling 
legs wiD be almost ve:rti.cal so that the stress in 
wcibbingslrapllisminimum. 

• 	 Designedto liftoimalupto lOOOkgweight. 

Developm.eat of contiinaCK&S primary proceu:mi 
IJld. lllrtnk paelmgfng line for uul.lflower 1nd 
cabbqe 

RKVWlwabnu,LeaiaKmurladB1111etbK1iml.r 

A study wu «l!lducted 10 sludy die ~ 
defo:anation beha"Vior of cauliflower Ullder qu.ui 
S!alic <:Ompies&iw loading between two plat&& as 
8hown in fig. 8. The wwpxcoaion teBllJ weN 

peafcmned Wling Texture Analyzer with 500 N 
wwpxession load cell. Twenty tive amliflowers 
weN nm.domly1akenforeac:h experimen1. The~ 
defo:anation bdlaviorW8.!I SIUdi.ed for the two types 
ofamliflowersamplos i.e.. O!ullilower with polio!&; 
andOm!iftowerwxd. Theavenigefoiwr:equixl:dfor 
bio·yielding of cauliflower with petiole wa& 

279.83:1:82.85 N at cleformation of 15.93:1:3.09 mm. 
The enczgy ~ for bio-yieldiog ofeimllilower 
was 2.18:1:1.03 J. At bio-yield point, the foroe, 
defo:anatlonandenergyfor cauliflowercurdwi!hout 
petiole WCR 242.92±41.52 N, 15.84:1:3.16 mm and 
1.94:!:0.58 J respectively. Rupture took place at 
36S.OO:l:87.38 N force with 43.13:1:7.44 mm 
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ddormalio1umd10.61*2.701energy. 

Fig. 8. ComplossiontNl!IofcauliftowerwilhTex!m.'o 
Anoly.l:l::r 

Another ltudy was oonducted. for calculation of 
p:rojectedan111ofcauliflower.Projectedm:ea.isuseful 
in deciding 1he top widlh of Cllid holder. After 
pxeparing 1he section of cauliflOWm" curd wi1h 8lld. 
withoot potiolo aa llhown in fig. 9, the oll1line W1l.ll 

1raced on paper. The proj~ shape 8ll1'face is 
shown in fig. 10, for cuid, ca:uliflower with petiole 
andpeliole. From the study, itwas observed1hat the 

Fig. 10. Projection area ofa)curd; b)cauliflawa' 
wi1lloutpdiol~; c)pdio1e part 

projec!ed axea of C11Id was aboll1 SO% to that of 
c:au1i11ower with pe!iole. 'I'lnl.11, moRI matmalwillbe 
1equiied for J*kegjng ofcwllilowerwi1h peeiole io. 
comparison to that ofCllid omly. The p:rojeclion of 
samplos showed that sqiaralion ofunwanted sb!m 

part wouldlead to nm1.0Vlllofpetiole also. Thiastudy 
oftexiuralbehaviorofcauliflowerandproj~aru 
will be heJpful for understm!ding ofdeformation in 
c:au1i11ower un.cb:lgoillg diil\m.m llllit operations 
during processing and will bring mluction. io. 
wutage. 

De'feklpment of RFlD baaed quality mid:aa 
SJ•lem 
1-.aKan.uf,KNanaflodRU.ullC.A.Jouq 

Perishable food products undergo various 
jntemaJ diemical and biological. diauges io. their.' 
jOlll'lley fiom farm to final C011.811DleI'. :Ensuring the 
quality and safety offood p:rodac1s in global fuod 
diain is ofprime ecJlliCelU. It is -Baty that 1ho 
~ involved ill management of supply chain 
should monitorthe enviiomnm!Bl conditions offuod 
prodllC13 to know 1ho iltatU! ofquality. RFID (Radio 
Fmi;uency~)isanemei:ging~hnology 

Chat is increesingly 1ttilised fure:trective tracing and 
tractingofperishablesinsupplycbain.RFID11}'lltem 
imegratedwith SC11.BOBhaa beendevelopedatICAR
CIPHET which is able to monitor1heenvironmemal 
conditiOllJI of fuod p:roduc1s during storage. The 
RPID tags shown in fig. 11 ~ integrated wi1h 
sen.Kn viz. ~& RH llell801'(U:mpelature 
rmige is-40 to 80 •c, RH range is oto 100 % RH), 
cidi.yleno sensor (range O to 2000 ppm). Tho 
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~apedRPID i.-cmbe uaed formanitoriq the 
fluctuatio1u in envilonme11tal parameteu 
(temperature, RH, ethylene) that leada to 
c!Gtmionti.on of quality lllld deenued llhelf life of 
fteah ~A trial WU condueted farmanitoJin& 
thelmnpttBfuremlRHofguavastoredincoldstont 
Guava was procured &om local madi:et lllld pecbd 
inlidc theplufu:bollCI 111 llhowninfig. 12.Thc:n the 
guavaboxe• ~ •toredinaidcthecold9tore (14:!: I 
"C .t: RH 85%). Data JllCorded at egubir intmvala 
with RFID aid o1hcr meaus u IR thcnnomctcr, 
temperature probe, RH lo1111er, mercary 
thsmomotm, colllmller of ce>ld stDro. Durina tho 
atomge JMKiod, tipifa••mt diiTemlCe wu obelned 
between die lwlpetature lllld RH llet fur die cold 
11Drc ll!d 8Ctua1 temperalurc aod RH imide the cold 
room. \'irUtiom fur tempexature ID lhown in~ 
(fig. 13). During the trial c1mdm:ted, the developed 
RFID MllllOr tag bu been fulllld efficient fOt 
monitoring the environmental conditiona 
(tempcaillUlc andRH) ofguava Blored in coldsto11:. 

-
Fi&. 11. llFID Ilg F"ig. 12. llFID Ilgwilh 

guvapadaJd in 
plaltic boxa 

T1.,..t.tln••••ut..,t.w•1ll1.. 1 

·-
Fig. 13. Virilliom meavizrw111w1111a! Mup&ature 

m111jtrn!ld wilb.RFID tmdolher-

Monitoring the eirrironmculal fluct:uatiom u.mg 
RFID llClllOI' tag am prevent lpOilap and quality 
depdation of pciriahabU.. Punher, RP1D tag ia 
linGd with softwmc 1hat C1111 uaist in m.cing die 
entire hi.story of food product. Develope4 RFID 
aystam has C!DOl'lllOllll palelllial fur manitoring real 
lime infomation al lilltcr apeed, which will save 
time. Collected infomlalion can be 1111cd among 
atakdloldt:n involved in supply chain fol efl.'ecliyc 
manapmmtofsupplychainoffoodproducb. 

Sbelf'Dre eJ.teaalon oflltnwt...11 udpllllD hltl 
llllDg llCUYe perk•R1•1 t. high barrier metal 
l1mlnata 

RWIJ1'Alra:rqadPl"lmba.JlllnJ 

Active modificnon of IMeOIUI m00ure durill& 
11DI3ge can lowerthe1C6pliationrate offtaita andcan 
a1ao be uaed 88 Ill altcmativc for frozen !!&orage mxl. 
fur Cldending the lhclf life &ignillc•ntl;y. Active 
parkaging WU done by modifying gas ~ 
with combinations ofS% O. + 1S% CO, + 800/o N,. 
11%0,+10%C0,+79%N, and5%0,+ 5%001 + 
90% N., The product wlume ratio of 1: 6 wu 
optimizwl,basedon 1espliatot7 studies oflllrawbeny 
and the ltberopti\ID kjnctica of calcium b;ydrmide 
uaed for C01 1cavmging All the pa combiulious 

J.'ii. 14. Smnp1ni of•llWWbeny fruit lielws on 1~ 
day of ltontp c S°C mad SS-90% RB 
(a) c:omrol (b) Gl(S% o,+ 1S% co. +80% 
N.) (c) 02(11% O,+ 10% CO. +79% N.) 
(d) G3(S%(),+ S% CO, +90% NJ 
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Fig. lS.{a)Active pe.clmge ofPlum (b)Fmpty high 
bt:nicr ahiminium 1-inate wilh mo~ 
pads andCO,seavengor. 

usedin the s1Udy, showeda shelf life of9-12 days at 
s•c, when!al, it waa 6-9 days at lO"C. Active 
p111.:kage wilhga.ulltioof5% 0 2 +5%C02 +90'IA.N2 

showed Wl!:ight loss of 3.54% and TSS, TA, eolor 
(fig. 14) and firmnen wlues were m!liotained 
without signifie&1t diffa:ence up to 12• day. Based 
onallphysieo-<:hemiralpammeten,mi.erobiologic:al 
mmlta ad overall 8CD80ry ~ it wu obsem:d 
that, S%0,8lld 15%CO,aucombinationwasfound 
suilable for atrawbmy io. active package of high 
barrier aluminium laminates wing calcium 
hydroxide (lSg) for mainlllining shelf life up to 12 
dayaat10°Cofato111ge. 

Acdvep1rbgln3 ofplam fndtl 

Expcrimmt8 on active packaging ofplU1118 (fig. 
Ua, b) carried out in Food Packaging and 
Trarupoltation Laboratory, AS&.EC Division, have 
shown 1hat the high lcwel of TSS%, antbocyanin 
content.sugarsecc. canbemaintainedinhighbmier 
films. Metal aluminium laminafM were used in Chis 
study for mamll!ftting bioac:tivo compounds and 
8ell.80ry quality of high value fruits. Active 
modification or desired gas mixlure comhina!ioll.11 
were used for flushing into the parhging material. 
MoiBlure absoibiog pads made up ofcelh110&e 8lld 
Cl!Jbon dioxide scaven&i'na ma1erial were used inthe 
study to increase the shelflifeofp!um1rapto 2S days. 
By minimizing the rate of ieapillltion through the 
gueouB modification, packaging material& in retail 
oatlm at C<lld storage can succ:esidillly emnd the 

shelf 1W: of high vllhl.e Jmif3 like plwns 8lld 
911.'a'Wbeny. 

Dalp.1111ddn'dopme.tofbaelpldper 

BahaJK..U.arqwlNlkt).G1ID.w'a4 

Ba.el (Aegle 1ll(ITlfl#!/o;s Correa), an indiaenous 
fruit of India, belongs to familyRMtaua11 The tMit 
bu Cnlm.elldoU8 medicinal value aa a laxative, tonic 
etc. Varioos piweMd produ1:ts are abo deve!OIJed 
from the be.el fruit such u )lftSmres, palp, nectar, 
squash.slab, toft'eoandpowder.Despitehavingpat 
poteutia1, itienotpopoha:uadeaeedtMitbcx:euaeof 
i:ls bard shell, mu.cihl(linous tllX1Ure awl llllmel'O'WI 

seeds. Extraction ofpulp limn ripo bael tMit is the 
main hindrance to proceaaing. Kl:epiog io. W::w dJoe 
above fact3, clesigning and developmem of bael 
pulping machinehas beencmiedout An integrated 
machine for breaking ofbad/ wood11pple fruits and 
extraction ofpulp aicma wilh sepetlltion ofbrobn 
shell, seeds and fiber theMofis designed instainless 
mel shown in fig. 16. Tho machine has tine 
mecllO!!i8!!!A viz.~C<lnveying Jned!•nism, &o:it 
breaking mechanism and pulp extraction 
meclianism. The capacityof1hemadiine was found 
to be 120kg.lhandpu}p:rwoveryiaabout9S-9'rA.. 

Fig. 16. Bael pulping nwhin¢ developed at 
ICAR-CIPHBT Lndhiana 
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'lil>Je5. Average m:l~l81co-.nu (log do/r,.) 011 the ddl1 of trell1ecl ud utreated elkkm dnunlltlckl 

MlcrellW.,_.. tlD 

ASC+UV 
'rffef11w& 

w.-+uv Wllller N•-tnPld 

TGll!l plDCOllllt 0 
I 
3 
5 
7 

2.4 
2.S 
SA 
6.1 
7.1 

2.7 
2.9 
S.8 
6.3 
7.4 

4.7 
S.6 
7.S 
7.9 
8.2 

4.7 
s.s 
7.4 
8.1 
8.4 

J!zdmo~- 0 
I 
3 
5 
7 

I.I 
1.8 
3.2 
4.8 
S.l 

1.2 
2.1 
3.4 
S.I 
S.8 

2.1 
3.6 
S.3 
6.9 
1.6 

2.2 
3.7 
S.7 
7.2 
8.1 

YCUl lllldJDCJU!da OOUDl 0 
I 
3 
5 
7 

2.6 
3.2 
4.1 
4.9 
S.l 

2.9 
3.S 
4.2 
S.2 
S.4 

4.1 
4.3 
S.9 
6.8 
7.S 

3.8 
4.7 
6.1 
6.1 
7.4 

Developm.mt ofmat clecon••mfnatioa methocll 
u.dJlg puhed light In -JIUldlon wM &elected 
hurdletedmology 

(l>Mdonal Aed\llty) 

YopihlC:amar 

Hxperimcml have been conducted to identify 
poasiblo hurdle intervontiona lo bo wed in 
CO'.lljunctiOll withUV light for emhan.oemellt ofSb.elf 
lifeofdiffemrt meat prodw:U. The cleconlaminalion 
etrec:t of UV light treatment in combination with 
acidified sod.Wm ehlorite (ASC) on :li:ah e'llk.bn 
meet wasanalyzed and redac1ionby log2, log 1 awl 
log 0.9 intotal plat&count, Emerobacte:riaceaoeount 
awl yeutand mould QIJllD.t :iespeclively,onzero day 
wasobseaved.ThecombinedUVandASCtn:atmem 
nwlted in log 2.3, log l.l and log 1.2 Rldaclions, 
~cly (Table S and fig. 17). Pedioein in 
combination withUVliaJ!thas also been ~loreda& 
a synecgistic antimicrobial agent. Results showed 
dust eombinod 1nllltment inhibited ihe microbial 

........._... 

,. 

" ..' . ,, .. •••• 
r u" ..' 

• 
Fig. 17. 	Tho inhibition (log., c:t\I) ofmicrobial eoums 

in the ASC + UVC !rcated and Wala+ UVC 
~ samplell, in comparison IO negati:vo 
colllrOl sample. 

growth more effectively in gollt moat. Tho 
decontaminati1JD. ed'ec;t of UV l4lbt tt1:amu:11t in 
combina1ion with benzoic acid and citric acid on 
frahcbicbm meat was also analy:t.edawllog2.l, log 
1.3 and log 1.1 nlductions for total plat& count, 
F.ntero~c:ount t111d yeutandmould-t 
respectively,on4" day wasfulllld. 
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FOOD GRAINS AND OILSEEDS PROCESSING DIVISION 


Technology for enhancing oil recovery and cooking quality as well as nutritional parameters of 
production of edible grade de-oiled meal from pasta samples (Table 6). The results revealed that 
sunflower and groundnut and their diversified pasta samples with higher levels ofgroundnut meal 
uses and beetroot juice were high in antioxidant activity 

and overall sensory acceptability. The samples with RK Gupt~MridulaD andDhritiman Saha 
higher content of groundnut meal indicated higher 

Development of nutritious pasta utilizing protein contents. On the other hand, the samples with 
groundnut meal and beetroot higher beetroot juice content were high in 

The study was undertaken to optimize the level rehydration ratio and lesser cooking time along with 
offood materials viz. groundnut meal, beetroot juice low solid loss in cooking water. The groundnut meal 
and refmed wheat flour for development of pasta and beetroot juice incorporated nutritious pasta (fig. 
using response surface methodology. Box-benken 18a) with good sensory acceptability can be 
design of experiments was used to design different developed using 80.67% refined wheat flour, 
experimental combinations considering 10 to 20g 19.33% groundnut meal and 17.4mL/ lOOg pasta 
groundnut meal, 6 to 16mL beetroot juice and 80 to formulation beetroot juice with overall desirability 
90 g wheat flour. Quality attributes such as protein as 0.905. Tiris pasta sample required 5.5 min to cook 
content, antioxidant activity, colour, cooking quality with 1.37% solid loss and rehydration ratio as 6.28 
(solid loss, rehydration ratio and cooking time) and and 8.71 overall acceptability. Tiris pasta sample 
sensory acceptability of pasta samples were the provided 19.56% protein content, 23.95% 
dependent variables for the study. The level of antioxidant activity and 125.89mg/100g total 
different studied food materials i.e. refmed wheat phenols. It can be inferred from the study that 
flour, groundnut meal and beetroot juice groundnut meal and beetroot juice could be 
significantly influenced the instrumental colour, rightfully exploited as useful food materials for 

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

Total 
Particulars 

Yellowness 
lndex(YI) 

Cooking 
Time, min 

Protein 
content,% 

Phenols, 
mg/lOOg 

Antioxidant 
activity,% 

Overall 
Acceptability 

Model 5.61** 5.87** 6.09•• 6.92•• 8.18** 7.09•• 
Beetroot 
Juice (A) 

4.73* 32.63** 16.21 •• 41.98** 69.03** 
55.26** 

Groundnut 
Meal (B) 

2.92 11.29•• 31.89** 0.016 0.40 
5.51. 

Wheat Flour 
(C) 

22.96** 0.11 9.242E-003 7.57** 6.302E-003 
0.43 

A*B 12.01•• 0.90 0.045 1.02 0.95 0.85 
A*C 1.31 2.03 3.938E-005 4.52* 0.88 0.85 
B*C 1.63 3.61 * 1.63 4.93* 3.606E-003 0.31 
A*A 0.11 1.49 0.50 0.090 0.65 0.63 
B*B 0.062 0.53 3.81 * 1.15 1.32 0.37 
c•c 4.71* 0.059 0.75 0.91 0.42 0.17 

Lack of fit 0.16 0.39 0.34 0.22 0.57 0.18 
C.V.% 5.88 7.27 8.48 3.13 .BB 3.59 

R2 0.878 0.883 0.887 0.899 0.913 0.901 

Significance: .. (P<0.05), *(P<O.l) 
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Fig. 18. Orou:ndaoi-1 bucdpula. in~ 
wi:tb a) bee1root and b) capricamjuioe 

develupnentof'lllllritiOUBpulll to fulfill Che dc:uumd Grouaut me.I. Mel eiipdeum jlllce baaed 
of antioxidant rich mllri:tious prodllc1ll for health proUinandandoJfdan:trkbputa 
conscious COllllumen. Such pasta would also fulfill Capsicum annwm L. is & rich so~ ofvitamin C,
50".4oftbepIV1ein1equiu:me:utofa 10-12 }'e8fold ~phenols,ca.P"icinoida. xanthophylls.and
Indiancbildasper recommendeddie!aly allOWlllll:eS flavonoidi, in addition to having high antioxidant 
(RDA) and also mihances tho imake ofless familiar ac:tivity but tho u1ilizatiDD. ofthis valuable vegcrtable
IllllrilioWJ vegelllblea amomg children, a potcntial. in processed food prodyc18 was rarely seen. Hence, 
groupof0011S11menofpes1aprodUClll. the present study WU carried out to develop protein 

and antioxidant rich pas1a u111jzing groundnut meal 
andcapsicumjuice{fig. 18b) ll8ing response sur&oe 
methodology to ftilfi1l the mdrilional exi»;talionof 
heallb conscio:us c:onsumen. Box-bmken design of 
experimeallJ wu used for designing dilferent 
expe:rimenta1 combinations considering groundnut 
meal from 10-20g. eapsicum juice from 14-30mL 
and whutflour :from 80-!lOg, 1cap«tively. Btfed of 
independent variablesonvario11.11qoality responses is 
memioned in Tahlo 7. AD!ioxidant activity and 
phenoli~ -.tat was ~ with io.emwing 

'lllble 7 • .AnaJriis offtrlu" ofladlp!Dlbmt wrWJlell o• qllJlli:tJ l"ClllpOllJft ofgroudmd-1andeapllkon 
Jldce lncorporate4p.uta 

l'alUclalln 
............,., 

(%) 

'leCll,..... 
(mtll'°I) 

Aatipdd-
Mliriay 

(%) 

c-ina 
time 
(mill) 

R*1drda 
ratio 

8oll4... 
(%) 

o...ia
••Cll•hQ!ty 

~ 4.88•• 4.02•• 7.7'¥"• 6.8&•• 7.53•• 3.111•• 24.31•• 

C8peicllm 
juice(A) 

8.S1•• 15.57"• 49.lS•• 49.64•• 36.02•• 29.06'"• 172.35•• 

<Jl"'mdzml 
meel(B) 

33.39"• C>.2S 1.62 0.17 o.52 0.047 
39.209• 

WllHl 
ftoar(C) 3.3!l6B-003 1.72 6.58.. 1.34 12.61•• 0.47 0.16 

A"B 0.31 0.64 0.056 6.87"• 0.70 o.2S 2.94 

A•C 0.019 10.73•• 0.27 o.27 103,6•• 0.027 2.04 

B-C 0.79 2.18 8.32.. 3.960E· 
003 0.16 0.053 

0.73 

A•A 0.46 0.69 0.20 o.33 3.36 2.23 0.055 

B"B O.G74 2.48 2.58 2.30 OA7 o.27 0.12 

c-c G.26 OM 0.28 0.95 4.01• 2..08 1.24 

Lacko£8t A3 0.76 o.ss 0.084 l.Cl9 7.43 o.83 

C.V.% 3.36 4.84 9.66 l.46 us us 2.27 

ll' 0.163 0.838 0.908 0.898 0.906 0.830 0.969 
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level ofgroundaut meal a:nd eapsicwn juice in lhe 
samples. Pasta samplee havin,g high.ea" level of 
groundwrt meal !bowed higher protein contents. 
Cwveniely, lhe pastasamples with high.a:C!lpllicum 
juice showed high rehydration ratio with low solid 
losa. Thecolourandc:ook:ingqualityofpastasamples 
WU also ~with diffm:ntkvela ofgroundaut 
meal, capsicumjuice a:ndwbeat ftour. Optimization 
was don& to obtain the best experimental 
combinll1ionfordevelopmentofgroundimtmealand 
cepsicwn juice for developing pasta wifh eimanoed 
protein and antioxidant activity. Optimized 
gromidnut meal and capsic:um. fortified plllta 
consisled of 203 aroundnut meal, 30mL C!lpllicum 
juice and about 90g refined wheat flour. Thia pasta 
smnple showed 4.72 min c:ooking time, 2.58 
rehydration ratio a:nd 2.46 % solid IO!llJ with overell 
desirability of 0.879. The tolll1 protein content, 
phenolic:& contmt and a:lllioxidaot ~vity in the 
pes1a with optimi2:ed formulation were 17.81o/<>. 
341.68 mgflOOg and 18.11%, rapectively with 
overallsensoiy~bilityas8.S3. 

Developmentornoadalrybueclproblodctooda 
SUjlltaB•aal,SadllllJCSluumaanclM'anliloeMa.npJ 

l110laUom ud chlll'IU:terlzation of problotlc 
bacteria 

Three putative probiotic cultures viz. 
Enterococcus faeclum BBE3, LoctobacUluc 
filTWllPltwrl BBE4 lllld~luspkPltlU'lllfJBBB 
7 were suhmitted. and registlmld to MTCC, 
IMTECH-Chandigmh with MTCC No. 12104, 
12061 ud 12062, reree-ctively. Two pulative 
probiolic culllnU viz. Stw:plococau ltifanlarlua 
BBE2 and fActobad/Tus fermenlulll BBE6 w~ 
submitted to ICAR.-NBAIM, Mau wifh aceesllio!IJ 
nos.NAIMCC-B-017981111dNAIMCC-B-01799. 

Development ofper based dlapottk proeet• for 
the detedlo• or potential .a.tom produdllg 
moldsdu.rfqpoltlarvatbudlfnglndce 

SllJll!taB-1.MallhhMaapludlillQ'aTubf:r 

l'louas proto~l for amplllklliloo. aflD ame 
tnvoh'edlnaftmoJf:nb101yn1•11111 

DNAWllll isolatedfrom atlatoxinproducingand 

DOD prodlicing AHpngilJU8 timgi. following 1he 
method ofMoiler et al., 1992 by~ il up to 
isolato DNA from I g afwet weight ofsubmelged. 
fungal~.Thegc:nomieDNAwu iaola1edfrom 
all the samples and wu quantified usina Nanodrop, 
lltarting with 2 µl of DNA sample1. The primers 
af!DFP and af!DRP for aflD gcmea ~ dClrign.ed 
based on the published sequence ofgeaiea encoding 
forthese inA.jlavruandA.para11/ttcu.f.The PCRmix 
U8edforamplifu:ationofall the abovegenes inchided 
Ix Standard Taq Reaction Bllffer, 2001'M 
Deoxymu:leotide solution Mix, 0.2 µM Upltleem 
Primer, 0.2 JIM DoWD8lrl:&m Primer, 0.75 units of 
TaqDNAPolymeruel.2S'!U PCR ruction, 100 na of 
DNATemplate and the vobuno was brought to 25p1 
with Nuc1- fule water. PCR amplififi~lion waa 
performedinlSJ&lofareeclionandPCRwucmied 
out 11.11 foUOW1: I sb!p at 94"C fur l 0 min and 35 
cycles ofthe throe steps; 1 min 94"C, 2 minatS8"C 
for «f#D, 90secat72°C; one final 5 minmp at72"C 
and them hold at4"C. PCR products 'Mlftl separated. 
by elcelrophon:sis on a 2% agwose gel widi. 0.5% 
ed>illi11m bromide in 1x TAB bvffer and visualized 
under UV 1iglrt in a gel doc:un..,utation system. A 
sillgleamplitieationprodw:tof~simviz'.410 
bp for qflD gene wu obsened which could 
specifically differatti.ate aflatoll:in producing Le. .A. 

Fig. 19.Ampli&llionoffl/ID gene in \'lllioUJ lllget 
samples. Lane no. M:2-I..ogDNAlsdder;LANE 1-6: 
A. myzae ( MTCC 1846), .A. parasiliau (M'I'CC 
2796). A. pa.raailiCllll (MTCC 2791}, A. /kMl8 
(MTCC2799). Oroimdaut,Riee 

I 
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ptZT08ilicv8 mdA. jllnw fungi from 1111D prodm:iD.g 
AaryDe(fig.19). 

Prue- pnitocol for ampllfication Yb9 cae 
lm'oh'edlm alletpfn btUijDdlM 

DNA WU i10lated from •flllmiD produciog wl. 
mm produeing Alpagl1lul fungi followiD,g tbc 
mdhod of Moller d al., l992 by 1caling it up to 
Wi>Iate DNA from l g ofwet weight ofsubmmged 
fimpl eultum.'l.kgmomicDNAwuifoletM from 
all !he umpla lllld. wu quafled mingNanodrop, 
stmting wilh 2 µ1 of DNA oamples. The primma 
1IBIDl:ly vbBFP md vbt.RP for vb. gcm:1 ~ 
deaianed\lued OD the publi6hecl lequencc Ofpiee 
""oding fur thellO inA. jllnw md A. JHl"Afltl~. 

The PCR.mixu-1for miplifieldianofall lhc aboYI: 
p:ne1 incWded b Sllmdard Taq Re.dion Bufl'er. 
200.llM Deoxynuc1eotide solution Mill, 0.2 µM 
UpttreamPrimm.0.2 JJM Dowm1rcaml'rimcr, 0.1S 
llllits of 'liq DNA Pol.ymemel'2$11l PCR ieection, 
100 ng of DNA Templalll and the volume waa 

Fig. 20. 	Amplification of vbl g- in various 
tmgct1111111Plcl 
LANE 1-6: A. oryz.oe ( MTCC 1846), 
A.Fkmu(2796),A. parultlctu(MTCC 
2797), .A. jllnltlt1 (MTCC 2799), 
GroimdDut, Rice; Lent no.M: IOObp 
DNA!adder 

brought to 25111 with miclc'lllC liee ~. PCR 
mnplifii:ation waa perfarmed in 25µ1 of a reaction 
lllld PCR was carried out u follows: I ltllp 11t 94"C 
for 10 min IDd 35 ~ of tbc lhRc atqll; 1 min 
94"C, 2 min at S2"C forvb/I, 90 1ee It72'c; one final 
S min step at 72°C and tbm. hold at 4"C. PCR 
podui;tii ~1ep1nted by elcctrophou:m OD a 2% 
iplOle gel with 0.5% etbjdjum bromide in lx TAB 
bu& and visuali2iod under UV light in a pl 
doeumenlation ll}'Jlcm. A single 11111plifu:ation 
prodar:tofcxpecllDd sizevi&. 459 bp forvlugeneWU 

oblarved which CCMlld specifically climnntiate 
afllllrqjn producing i.e. A.parallilicw IDd A.fllnw 
fbngifromDODproducing A..oi:r-(fig. 20). 

Proe• protocol ror •mp1Hle11don aflO cene 
lnvah'edlnldlstmfnblo~ 

DNAwuilolallldfrom gf!111nm produeiDgIDd 
DOD prodlJcing Aspwgi/Jiu fbngi foD.owing 1hc 
mothod of Moller et al., 1992 by scaling it up to 
iaolall: DNA fi:om I g ofwet weigld ofBUbmagcd 
ftmgal culture. The genomicDNAWU isolafeclfi:om 
all the samples and waa quantified using Nanodrop, 
alllrting wilh 2 111 of DNA 111111plcs. The primaa 
DllDldy aflOF and aflOR for '1/10 FC1 were 
designed based on the published 1equmce ofgmea 

FiJ.21. 	Amplifieldianofq/lOpc inVllrioul!mJet 
sample11 
LA.NB 1-6: A. o,,_ ( MrCC 1846), .A.. 
Flt.ma (2796}, .A.. paroaiJicw (MI'CC 
'r/97)..A.jlmw (MTCC 'r/99).Gt1"!1wlm¢, 
Rico; Lllleno.M: IOObpDNAlldder 
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~ for Chese inA. jlflVUS adA. ptU'18ilicw. 
The PCR. mixU&ed for amplification ofall the abow 
genes included ht S1311dard Taq Reaction Butl'er, 
200p.M Dc:oxynu.cleotide solulion Mix, 0.2 µM 
Upelfeem Primer,0.2 µ,M Downs1reemPrimer, 0.7S 
'llllim ofTaq DNA Polyme:rasef25µ1 PCR. n!BCtion, 
100 ng of DNA Template and 1hc volume W1l3 

brought to 2Sµl with Nuclease ~ water. PCR 
amplification was performed in 25pl ofa reac!ion 
and PCR Wll8 ~ oot u follOWll: 1 step at 94°C 
for 10 min and 35 C)'Cles ofthe~ steps; l min 
94°C, 2 minat60°C for ojlO,90&CICat72°C;one final 
S min step at 72°C ad Chen bold at 4°C. PCR 
produc18 were separated by elecirophon:sis on a 2% 
agaros& gel with O.S% ethidium bromide in lxTAB 
butfer and viBualized mdc;r UV light in a gel 
documentation symem. A single amplification 
product of&Xp&eted size viz. 956 bp for ojlO gene 
W8& ob8erved which~ spec;ificallydilfm:miale 
aflatOJrin p!'O<hicing i.e. A.p<llWiticua and A . .flavua 
fungi tron:uionproducillgA.oryzae(fig. 21). 

PlOffel protocol for amplification aOP c•e 
Involvedbl.n.toldnllfoqultJ.a.11 

DNA W1IB i80laled:li:om a1htoxin producingand 
non prodlicing AapogilhlH &ngi followina the 
mechod of Moller et al., 1992 by scaling it up to 

Pig. 22. 	 Amplifloalion ofajlPgeno invarious targ1ilt 
samples 
Laneno.M: lOObpDNAladdcr;LANE 1-6: 
A. 01'JIZM ( MTCC 1846), .4. ]X11'Q1ltkw 
(MTCC 2796}. A. parositlcu.r (MTCC 
2797), A. flavua (MTCC 2799), 
O:rwndmlt,Rice 

iBoi. DNA:li:om 1 g ofwet weight of~ 
fungal.cullllre. The genomic DNAwas illolmdimm 
all the samples and was quantified using Nanodrop. 
8lllrting widi. 2 pl of DNA samples. The primers 
namelyaftPF and aflPRofajlPgeneswerede&igned 
basedon the published sequence ofgenes encoding 
for theae in .if. jlflVUS and ..4.. pal'IUiticUI. The PCR 
mix used for amplification of all the above gene& 
included lx Standard Taq Reac1ion Buffer, 200µM 
Deoxyimcleolide solution Mix, 0.2 µM Upll!Ram 
Primer, 0.2 µM Downs1rwn Plime:r, 0.75 u:niU of 
Taq DNAPolyuie:raW'lSpl PCRreaction, 100 n,g of 
DNATemplate and the vol11111e W113 brought to 2Sµl 
with nucleese ftee water. PCR amplification wu 
pelfonnedin2SµI ofareac!ionand PCRwas canied 
Giit aa follows: l !MJ> at 94°C for 10 min and 35 
cyclee ofChe three mps; l min 94"C, 2 min at 60"C 
for ajlP. 90 sec at 72°C; one fioal 5 min step at 72°C 
and lheiJ. holdat4"C. PCR prodw;IB wei:e sepiltlltl:d 
by elecll'Ophoresis on a 2% aaaro11e gel with O.S% 
ethidium bromide in lx TAE buff'er and vilaaliZ&d 
under UV light in a gel documentation. system. A 
single amplification product of c:xpe...ied size viz. 
1418 bp for ojlP gene was observed which could 
specifieall.y diffenlllliate afl!doxin producing I.e. .if.. 
JK11'118iffcus and A. jfavu8fiuJgi ftom D(lll produ.cing 
A.myzae(fig.22). 

Valkl•tfon of pl'Offllll proto~l for detmto. of 
aflatollgenlc ftlaglfll hlf'eetedg:mples 

Infecled samples w~ prepanld by arlificially 
infectingdie rice grains withA.flimu (MTCC 2799) 
spo:res inknown concenbation.s I.e. Hf spol\!11/g, Hf 
sporeBlg, ut spon:a/g, 10' spom!/g and after 
illcubalion for 2 days. DNA was isolated imm 
afla!Oxin producing AapergUJua fungi and infected 
aamples following the methodofMoller et"1., 1992 
byw!lingit11Ptoiso1*DNAtrom I gofwetwe:iaht 
ofsubmqedfilngalculllm:'i. The genomic DNA was 
isolated from all die ""Vlplet and W1l3 quamilied 
usingNanodrop. 81artina with2 )ll ofDNAsamples. 
The primers for vba genes wee used in the 
wlidation. ThePCRmixused.forampli:lic•tion ofall 
the above~ included 1x StandardTaqReeclion 
Bu1fer, 200µM Deoxynucleotide 8'l!ation Mix, 0.2 
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µM i.JpW:elan Primer, 0.2 µM Do~Primer, 
0.75 'llllilll of Taq DNA Polymeruet2.Sµ1 PCR 
nw:tion, 100 og ofDNATemplate and the volume 
w brought to 2$µ1 wilhNucl mne :li:ee watet. PCR 
amplifilication was pel'fom.ecl in2Spl ofa reaction 
and PCRwas carried out as follows: 1 step at 94°C 
for 10 min and 3S cydes oflhe lhree IJtepll; 1 min 
94°C, 2 minatS2°C furvb.r, 9C>secat72•c; one final 
S min mip at 72°C and then hold at 4"C. PCR 
produ.els were septnled byelecll:ophomiis on a 2% 
apro11e plwith 0.5% ethidium bromide in IxTAE 
buffer and vima!jPd und« UV light in a gel 
dowmentmion S)'Btem. A single ampliti~on 
prodllctofexpeciU.siuviz.4S9bpforvbspnewas 
obte:tvedintheinfeetedsamples(fig.23). 

Pig. 23. 	Validation widi vbs gene in varioW1 
infectedsamples 
Laneno.M: lOObpDNA!addet;LANB 1
7: A. flavus (MTCC 2799), lnfmed 
Groundnut. Infected Rice, lnfeded Rice 
having spore CX11111t 10• sporesfg, Infected 
Rice having spore CO\llrt 10• sporee/a, 
l:nfi!cted Rice baving sporw: ()O'llllt 104 

sponl:&/g, Infected Rice having sporw: 
count Hf lpOn!&/g 

TtcbolOQllJrproclactio11ofprotetneoDCet1nte 
llaolmtromcammenfalgroundnateab 
DNVadav, MrldulaD anclltKGllpta 

Gf'Owada•t protela holate with improved 
fllllttionalprope:t ties 

The impoltance ofp1ott>:ins inthe human diet is 
based not only on 1hcnWitional. quality butalso on 
the fQ:nctional propertie$. Proces&ina of oilseed 
afl'cds the fQ:nctional propelties of the proteinic 
prodw;!a. De&ued peauut flour is a by-prodoct of 
peett11t oil extraction indus1ry, contain& 3S-4S% of 
protein withhigh D11tritionvalue. It is dark incolour 
andbaa fibnl. bitt«compounds, whichlimiti:111 food 
qplicatiOllB. The isolated grolllldaut protein ha& 
ce!1ain functional limitations Le. low solubility, 
di&pa:sibility, wettability etc. The functional 
propertiet Cllll. be modulated by carefiilly te1ec1iDg 
operational variables during extraction (pH, 
tempe1atin, solvent,presenceofsallll, ionic lltleDgth 
ete.). Furlbl:r, enzymatic hydrolysis can be used to 
obtain p:rodacta with dellirable propei'lies for food 
applicatiom. 

Commercial gtOllD.dout cab WU pun:hased 
from local market, pulverized.andsieved through 60 
BSS sieve to obtain hull-leaa calre tlour. Extraction 
ofproteinftompiuifiedgrovnd llllt&111 was carried 
autatdiffmmtc:abwat«ratio(l:8, 1:10,and 1:12), 
•haling mm(1, 2, 3 h) andpH8.0, 9.0, 9.S followed 
by filtration, ~Oilandprotein precipitalion 
at pH 4.5. The functional p1uperties I.e. solubility, 
Wllterholdingcapacity,oil bindingcapacmy,foaming 
Uility, dispenibility, weu.bility were detennin.ed. 
Crude protease extract from Rltfzoapol'Ua 
oligosporus and Aspergtl}us ory;:u w~ produced 
andutedforh,ydrolyaisofp.roteininotdertoimprove 
the fonc1i.onal pmpaties. Process perameltrS for 
prqia:nllion of pxotein isolate (95.0:1.5% protein) 
from comm~ial gnnmduut cab i& optimized u 
calre wam ratio 1 :10, shaking time 2h at pH 9.S 
followed by filtration, centrifugation and protein 
pm;ipilalion at pH 4.S. The protein 8Wlpel18ion (16
18% solids) was spray dried to get ftee ftowing 
powder. The water holding. oil bindingand foaming 
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~ofnon-hydroly.zedp:rotm isolate Wllll 1.12 1111 
__.., --c± 0.15, L84± 0.17 and l.l ± 0.16 mJ/g, which were 

significantly incmised to l.55 ± 0.02, 2.'17 :1: 0.07 .. 

1111d 1.35 :!:: 0.02 ml/g, ~vely afta: hydrolysis 
with crude proteese alract from A.apogillua uryzae Il ..(Table 8). The pro1ein solubility of hydroly.i.ed 
protein sample Wll3 W:icB s:dup to 60% in water at J ..
pH 6.0 aaainst 9.6% fur comroL Dispenibilty an.4 
wettahility were also significantly improved um .. 
hydrolyisiB with fungal proti:ue ex1nict. The ability 
of ~ protm. isolate to be &nctional is • .. 
 ~p:r:imari1y dlle to their soluble protein contell!s. The 
solubilityofproteins can be~by enzymalic Fig.24. Solubility of groundmlt protein isolate at 
hydrolyisiB as evident from the results (Table 9, fig. differaitpBaaalfectedbyhydxoly!lie. 
24). Hydrolyad. peauut pxotein (iig. 25) showed 
be!U!r func:tioml p1opertiee, parlicularly, aolubility, waterholdina and oilbindinJcapacity8lldwould be 

suitable for use inproducis libmeats and 111us11ge. 

Tllble 8.Ueet of~ onftm.etlonll propertiesofannmda.at protdn bolate 

S.mple WBC(ml&) OBC (lllLlla) l'C(ml&) DllpenlbllbJ (%) ~ 
(111.ll) 

c-i 1.12 ;I; o.os 1.87 ;I; 0.04 1.14 ;I; o.o6 26.8!1;I; 1.63 19.1 :1:2.4 

HAO I.SS :1:0.02 297:1:0.07 1.35 ;I; o.oz so.39;I; I.OJ 113:1: 1.9 

HllO 1.12:1:0.01 2.lM ;I; 0.05 1,29:1:om 41.92:1: 1.44 13.0:1: 1.0 

HAO: HydrolylCd with audc c11ract of hptlfgt11"11 ~ HR.O: Hydrolysed with CNdc mi.ct of RJdzo8p<mu 
ollgoq>Mflll;WHC;WeierhoMill&capecity,OBC;Oilbindingcapecity,JIC;lloamin&capacity 

Table 9.E«eet ofhydrolJ'dl on tolnM.llt)' ('Y•) ofgnaadmttpniadn laolm at cllffemltpB 

........ pB 

2 5 1 9 10' •Soluldlllf (%) 

Camo1 69.2 58.7 27.l 7.9 9.6 6.4 18.6 49.3 79.7 

BAO 65.4 42.4 21.8 35.2 60.1 SS.7 S9.7 SB.I 88.1 

BRO SS.6 SO.I 32..5 43.8 S2.3 SS.7 45.0 48A 8S.3 

HAO: Hyclrolya.ed with CIUd& ema.ct of ~11"11 ""fl'l'l; HllO: Hydrolyiied with crude toe11act of ~ 

o~ 
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Fi&- 2S. Pror.ea fuRw.bart for p:tepaation ofhydrolysod givundmtt protein isolate 

Prtmzry p--'1lg and vabte nddtdon of 
paellllocemlla 

AhbllalWlolSIC,MrlduJaDUld.ltKGiqltll 

Perf'ormaneeevahaatiollof&ndenwida modified 
_... rorb11ekwheatgradlng 

The mild llMl ~ of3.S mm di_..__. 
Cabrictted according to the requiremellt of the 
m•drina acloplN for buckwheat giading Jlollmly, 
padal cum power openited air lll:l1lml pain cllUlllr 
cum pd« 1114 indented eyliDder scpcltor (fig. 26 
and 27). Ezperimmlta vmw: conilw:led to determine 
the eflieiency r1f thtl flat md eimi1m -- in 
&qJendng the buckwheat 8eed8 and keme1 The 

- in air screen pain cleaner cam pder bu 
horizontal oec:illating motion lllld alight wctical 
maliou. 'I1IC8e two mol.i.m11 in combinati011 llllllVcd 
the kemel down the 9Cn:en and at the -.e time 
slightlytoss above the acreenso that the mixofseed 
amlhmel i& p1opedy BtiJml.Thebuckwhcathmela 
dlopped 1hrovgh the screen. opc:aillg by gravity and 
collected at one end. The .-II puaed over the 
jnc!jned 1creea lllld c:ollac:ted at tbe oChar llld. The 
pding efficiency given by tbia m•chine WU 

SJ.43% wbmi OI*" •oiby e1edricmotor (1470 rpm) 
aml83.82*A.dmiIJgmmualopmiion(60rpm).lntbe 
inden!M cylinder scpcldof> the hori'"'"111 rotating 

I 




ANNUALREPORT 2014-15 


cylinder WU made uRlig 3.5mmll4'ZCCll and uaed for 
grading. The mixture ofleed and bmel WU feel llt 
one 1111.d of the cyliudm'. Due ID gravity and 
mmifupl me, the krmcl8 chopped into atroo,gh 
place4below the cylinderand the eeed811ew lhroqh 
the inclinedcylinder and collected at the leod outhit. 
~ c:IMc:ney in acpmllting the 8CCda md krmcla 
uaingfhil cylinderwu c1e1.....i•w4 .. 78.SO% (at 60 
Iplll}. The fist 1C1111111 (3.S mm round openinp)with 
hmmmlal iw;j!l11fon may perform ft1l at low 
operating •peed for efficient aeparation of 
backwheatleodtfromthebmel&. 

Fig. 26. Pedal cum power opnted air~ grain 
dean.er eum pd.c:r 

Fig.17. Jndc:n!M cyilndCZ" 

Mtthu'"I behario11rofb11ckwbeat (Pq0l11'HJ 
~)seed11ndercompnaloaloadblg 

Fnictm:c imPm>ce of back.wheat ICed. wu 
~ in terms of averqe compre11ive furce, 
leed ruptme force aw:! enqy ablorbed at clifferent 
moilllllreWDtltiUtinmgingfmm 7.S3%&o23.46%db. 
Foree llld deformation cmvea were obtained ~ 
Textme Analyzer by wmpttuing sizl&le leed with 
SMSP/2S probe. The lllllUlta llhowed that the force 
niquired for initiatingseedcrackinmalcdftom 0.39 
ID O.S7 kg. and the energy absorbed at leed cnck. 

inc:n:asecl ftom 0.2S xiO"' to 1.23 :Id O"' ~with 
iDcrease iDmoisture con1ent from 7.53% lo 23.46% 
db. Butthe rupture fon:e decreaaed from 4.6 to 2.29 
kg.with increaso inmoistwecontentandtherupbU9 

energy increased !mm 9.13 xia"to 10.18 xlO'"' kst
cmupto themoisture contentof14.94% db f'oIJowed 
by a deaeasing trmd with :furths iDmue in 
moiBIUiec:oDll:Dt. 

Grain llllW'IUlthd_.tng 

The Biz1:: oftheAmanmth grlliD ia k11 tlum. lmm 
(-0.698mm)andthe cleaning wu acbieved by~ 
BSSsieve no. 14(sizeoflilMIopening is 1.201 mm) 
which removed all lhr: llllld llld 1Juh mak:rialB md 
BSS eim: no. 44 (sizeofaieve opening is 0.3Slmm) 
removed an the dust particls and powdered truh 
maleriab. Gmding of gi.m lllDlDlllh llCCdl wu 
acbieved by llSillg BSS sieve noa. 18 llld 30. 8
for the development ofcleaner cum grader for grain 
Bmllnlllh aeecb, the iricvea with CV"ing Bir.ca 1.2 
mm,0.9mm, 0.4mmmay be employed. 

Dcvd.opmmtofp1e11dllCU'elllpnidllda 

Backwheatbued mndedprodlldl 

DelmlledbackwheatbuednpeMed mai:l:food 
(fig. 28) Wl8 developed with meize, llOrghum. md 
defidted 'Ml'/ flour. Bll'tnllion wu pmfVtmed on co
rolllliog1Win11Cn1Wemuder(7.S bpmo&or, 400 V, SO 
cycles, L-TSB model, Buie Tcdmologitll Private 
Ltd., Kolkata) with die opening 3 mm. Theproceu 
pmametm M%. die bead llmipetatme (IOO-l20"C). 
- L!peed (275-325 Iplll) and :li:oed moillure 

I 
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Fig. 28. Buc:kwbeccmudall:e fig. 29. Alllioxidmtrid! budtwheal 
baaedputa 

conlmt (14-18% wb)w.eopdmimllllingteepome 
llllfiu:e methodology, followinaBax-Benlren delign 
(Tablo 10). Dif£m'ent i.xpetiwmtwl combinatiom of 
c:mmion J*OCCll Vllriabh:I i.e. llC:RW lpccd (275
32.S ipm), die taDpenNre c100-120°c), mo~ 
content (14-18%) W'OI'll tried uai.ng a gr&in 
frmmletioa, eonaietcd of 40% bw:kwbcsl, 32% 
mam:, 20% I01JlNmand rA de&aiccl fl1'f flour. The 
mmlta indi.c:md 1hat maisturo con!mt followed by 
die tcwpcailluie had 1hc -t oignific-t cJl'cc:& Oil 

expenoion in diameter, bulk 4-ity, hardneN lllll 
toughness. On the other hmd, IDtal pbenota, 
antiCJXident aetivity lllld ovc:rall ac:ccp1Bbilitywc:rc in 
tum lligo.ificanllyalJ'ec:tedbymoittui:ceoo•h:nt ofthe 
ft,ed matmal The opdmnm opentina conditiom 
UBiDg &elective quality pcmm.. for ICl9W speed. 
die1empc:ratureandmoiltarc content wen:315rpm, 
IOO"C and 14%, n11pectively, which indicallld 
S4.961 'q/rr/ bulk dcmity, 84.410 N hlmlixal, 
55.513 Nm toug)meea wilh 5.176 expenoin11 in 
diametm, 5.176 mg/lOOg total phenoh, 32261% 
antioxidBD• aetivity and 7.913 avcrall acceptabilily 
therebygivingdeairabilityof0.835. 

'Dible 11. OpdmlNl p.,,_ panmmn for 
backwbeat ntndam 

°'''"'' I...... 
315.954 

100306 OJl3S 

1'4.00 
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ADtioshW.mridi buckwheat baudputa 

Process parameters for development of 
antioxidant rii:b. plllltll (fig. 29) ntiljzing bw:kwbcal, 
wheat and caaot followilla te8pOD.IC -r.ce 
methodology wore optimized. Different 
expcuiamntal c:ombinatiom involving vmialion in 
buckwhellt flour from.20-40 a. e«rotjuice from 14
30 ml and wheat flour from 60~ g wms lliieigned 
llling Box-Baakm design of~- The 
reeulQI revelledthatputasmp'lC'll (>I"'*. . g ~ 
levell ofbuckwheat and cmat juice wmi high in 
total phenols and antimidBDt contouta. On the other 
hind, 1hc umple1 with higher buckwhelt contmt 
Wt":re alao high in rehydration ralli> and allo took. 
minimum oooking time a1oJlg with low IOlid loll!. 
()pliinimtiOllWiii done in onlc:r to ~ the belt 
experimental combination fur peata prepcmon. 
()pliinimtiDD revealed diat the samples C1Hdaj11j11il 

40 g buckwheat with 80 g wheat tlo11r l!ld 14 ml 
carrot juice indicated 306.748 maflOOg totlll 
phenola, 18.146% anti.ollidaot activity, 4.21 min 
eookinglime,3.69rdlydrationllllioand3.32%110lid 
1oMtherebygivingdesirallilityof0.886(I'able II). 

Table 11. Optimb:e4 p11rainetft'I for b•dlwbeld 
puta 

1'4.00 

0.11116 
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Baledammmthproduct 

Muffins wem developed Ulling ilDlD' ofpoaded 
amaranth grain at 0, 20, 40, 60, 80 and 100-/o kvel. 
100% wheat flour was lcqlt es control (fig. 30). 
Muffin pioperties such as moistum cmmmt, height, 
colour, gas cell quanlifieation, ~ ovalualion 
and nutritional qU61itie& were determined. 
Incorporation of amaranth flour (20%} resuhed in 
64%increasoinheightandfurlherincnlmentinilour 
levddee:rea&ed1heheightofmuffio Ashcontelltwa& 
more at 20% level ProM:in ccnnmt ~above 
1hocontrolSlllllpla inthe muffirul with>20% loveI of 
1111t11:11111h :flo11t. Basedon sensot:y analysis. 200.4 llld 
30% incorporation was found to be highly 
acceptablo. 

Fi.g. 30. Al1'l8l'8l11ll b6sedmuffins 

Dn'dopment of vepiallle m:lud·wadl. m•kini 
lj1tem 
SutcleepMuraudDMrplbGmwulll 

Quality cl111racterlltle1 of vegetllble m.1:1 wadi 
prepamlfromlpinachllDdncllah 

Wadi orborl is a popular tnulilional indigenous 
culina!y ihml in mmi.y Indian diahes. Its typ:ic:al 
~ llhape is a strong aes1helic 
componemoftheproduct. It isgenerally prepared in 
rural mus Wling black gram (Pluutc!WJ mwngo) 
pulee. Vegdable mix wadJ Wll8 p:repllml by 
incorponlting spinach shreds st level& of 1o, 20, 30 
and 40 % in the wadi dough and the wadi samples 
wm: analyzed fur phyBical, lllllri1ional and BeD.llOIY 
ettribatee. With increasing level ofincorporation of 
spinaGh (dnds), 1he diameter of wadi inausecl 
wbrn:a& the height decmised(fig. 31); JM bulkand 
tn.e density both dec:rea&ed and the colour of fh.e 

wadi WU abo oif~ t18 mdc:at by the~ 
'L' value ofwad/ samplee.Addition of&pinachshreds 
increasedthemoimncomentofthoW<ldldooghand 
reduced the protein wnt.mt and &t llOl!tent in JM 
vegetable mixwadi. However,an increese in mineral 
CO!ltent WU alsoobserved which might beattributed 

Fig.31. Wadt~from.spinach(~) 

tobiP:rmiberaleontentinspinachthanblul.grem. 

Radillh based vege1able mix wadi (fig. 32) were 
pi:epmedbyiaicolporaliogradishahRdsatlevd&of5, 
10, IS, 20 and 2S% and the fonnulalion weie 
evaluated for physico-chemical quality 
~lies. The wadi samplea weN prepm:d 
&om20g battereach. Theheight (mm) and diameter 
(mm}ofwad/samplos~from23.64mmand 

33.20 mm in eontrol to 19.90 mm and 32.06 mm, 
fe!l]>CCtively. The weight I°" in drying was also 
higher in radish wadt (Fig. 32) than that in comrot 
Howm1r, lhotru.a demity and bulkdeniiity ina:eued 
withradishinco:ipora1ion.. Thelightn.e:BB indicatedby 
'L' value wuhigherfor radish wadias compared to 
that ofconttoL Tho protein c:ontent ofwtuli samplee 

Fig. 32. Wadt ~withmix v-egetable (Radish) 

I 
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~:li:om24.94%in-.ttolto19.54%in2S% 

radi.lh wadi. 

l>ealp llDddevdopmmtorfan>peclel' 

S~Mau,SK:'I)'llala.dAllflDldt 

A 'Thro peeler wu desi&ned and dtveloped for 
peeling ofTaro. The machine was fabricated in the 
ICAR-CIPHET Wmbhop. Taro pedin.g machjn"' 
consiS11J offrve rolle!'ll havina 102 mm diameterand 
4SO mm length ea.di. Tho rollers an mormtwl over 
shaft of2S mm diameter. The: main "'""l"lllell1s of 
th."' unit are (1) peeling chamber, (2) poWCI' 

traumnission S}'lltem (2) water spray systml. The 
hollowpipolia:meofthemadiinewaafabrimedina 
n:<:tallgular shape to provide the sUellgth and 
finnness to the machine. The prototype is 470 mm 
wide, 750 mm long, 960 mm high and tBbricated 
widl. mild steel llqllal'e pipe 2Smm x 2Smm x 1.25 
mm. The body was covtftdby 11.11ing S1Binlcss steel 
sheet of 0.95 mm thicbas to avoid IUS1iD,g. Fivo 
!l1J!ljhec1J of 102 mm diamete.t brush rollers were 
installed in concaw shape to mhanre 1he effuct of 
friction. ConCC!p1Ual design ofmachine is shown in 
fig. 33. A provision waa made to spray w*1: while 

Fig. 33. Taro peelillg mecbillo design 

,. - • ~·• 
" • -· \ 

'·• 
'" 

' 
• • 

Fig. 35. Taro availabJe inmm:ket 

Fig. 36. Peelocltaro 

naming Che maMine as shown in fia. 34. ll receiml 
torque from I HPelcdrie motor with speed ofl500 
rpm. The drive syBtcm oonsist.s of belt and pulley 
ammaementwith. marinnim macJrine speed& (SP) of 
7SO rpm. Moreover, variation inspeedwas achieved 
byspeeddiangerdevic:e. 

Dilfe:rent1iwlofTsro(fiveq,fig. 3S)per'betl:h 
were put into the peeling chamber manually. The 
peeling at 100 lJllD. speed gave Che be8' :iesolt widi 
peelingefficiency of9S"~ (fig. 36).Perbatchpeeling 
tabl about I miwrte for peeling with water 
~on of 1.25 Jilr:e. Peded 18ro c:an be 
lnlll.8femd to the eollectina contain« by opening 
shutter ofoutlet chute.. Tho capacity afthe machiM 
wa.sfo!llldto be200-250kg.lbwidl.peelillgeffieiency 
of 95-97"~ with negligible b:n:akilae of taro. An 
estimated proceaing time of this machine is about 
]mimJU:I Sieg. The pc:rfomJance leat I1:8Ul18 are 
~ in terms of lower eneqy and water 
oonsumptionandnegligiblebreakageratewi:thgood 
pedin.g quality. The machjn~ iB easy to use, safe to 
operate, ea&y to repair and easy to maintain, low 

I 
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operating cost, small in size, has low weight with low rheological and thennal properties of pearl millet 
noise and vibration. starch. Dextrose Equivalent (DE) value was in the 

Development of fat replacer & hydrocolloid from range of 3.97-8.37 for all the heat moisture treated 
pearl millet and barley samples. Modified starches with low DE are 
Monika Sharma, DNYadav andAK Singh potential fat replacers owing to good water binding 

properties. It indicates that these samples can be 
Heatmoisture treated pearl millet starch utilized as fat replacers as the DE value is below 1 O. 

Heat moisture treatment (HMT) of pearl millet It was observed that HMT improves the resistant 
starch was carried out at three moisture levels (20, starch content in pearl millet starch. The 
25, and 30%) for two different treatment durations ( 4 gelatinization temperature of native pearl millet 
& 8h) at 110 °C. The effect of HMT conditions on starch was 62.59°C and increased to 84.05°C after 
colour values, functional, structural, rheological and HMT at 30% moisture. Scanning electron 
thermal properties was studied and observed that it microscope studies showed HMT at higher moisture 
improves the functional properties of native pearl level (30%) caused cavity on starch granules and 
starch (Table 12, 13). The moisture content and also induced some dents/holes on the starch granule 
treatment time of heat moisture treatment (HMT) surface (fig. 3 7). Yield point and flow point ofstarch 
significantly affects all the functional, structural, gels also decreased after HMT of starch, indicating 

Table 12. Functional properties of HMT pearl millet starch 

Sample Resistant 
starch (o/•) 

Dextrose 
equivalent 

Water absorption 
lnde:s: (o/e) 

Water solubllity 
Index(%) 

Oil absorption 
capacity 

Native 

20%,4h 

20%, Sh 

25%,4h 

25%,8h 

30%,4h 

30%, 8h 

2.41 

4.08 

4.97 

5.38 

5.97 

6.14 

7.07 

0.00 

3.97 

6.73 

7.68 

5.67 

7.35 

8.37 

208.66 

198.43 

214.97 

245.33 

240.67 

283.67 

266.67 

5.96 

2.45 

3.00 

3.39 

1.51 

1.36 

1.85 

1.31 

2.54 

2.39 

2.80 

2.40 

3.15 

2.70 

Table 13. Colour values of llMT pearl millet starch 

Sample L a b z Hue Chroma AE 

Native 96.90 -0.27 2.00 89.59 82.44 2.02 0.34 

20%,4h 93.44 0.27 3.42 79.68 85.56 3.43 3.78 

20%, 8h 92.33 0.44 4.38 76.05 84.30 4.40 5.20 

25%,4h 93.25 0.36 4.61 77.76 85.51 4.63 4.54 

25%,8h 91.67 0.75 4.55 74.42 80.57 4.61 5.91 

30%,4h 91.74 0.61 4.81 74.27 82.79 4.85 5.95 

300/o, 8h 90.31 0.89 5.48 70.49 80.76 5.55 7.55 

Significance *** *** *** *** *** *** *** 

http:3.97-8.37
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~ gel rigidity. HeatmoiBlu:re teated (HMTd) 
atareh gels exhibited the phenomenon of 
homogeneous deformation, spreadability and gel 
aof:\nen, owing to balani;ed mio of elulic 1111d 
vi8cou8 portion (fig. 38-41). HMTd peel millet 
stan:h may find applicatiom in boat proceesed food 
u well as in :ti:ozen food:pro<lu.cw. OuWomc:s oflhis 
research will fonn the platform for f\lture 

1\1 

... 
Pig. 37. Scening electron micrvgiaphl ofnative (a) 

and HMTd pearl millet ~ BMT-20 
(b).BMT-25(c);HMT-30{d) 

.· 
--~----· ·-· ..... ,..._ .... 

• j 	 • •• . .. 

••.. • + 

•' - .. . ' . - . 

Pig. 38. 	 ChallgesinG' (SU>ragomodalus) andG'' (loss 

moduhis) as a fullction ofvariable 8IJ:ain for 
llldive 8lld HMTd pearl millet 8'al:di gelB 
(S%) 
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.... .. .. " .... . ---· 
Fig.39. 	Cbiinge&inG' (~modulus)ondG" (lotis 

modulus) as a f.lmction ofvariablo ~s for 
nlllive and HMTd purl millet llllll:cli geh 
(5%) 

-. 
•' 	 .· 

•
• ' 

.. . .. -· 

Fig.40. 	Rdaliouship betwc:caahc:arARaB ond B1nlin 
fornatiftandHMTdS18rchgels (S%) 

.. 	 .. 
..... ::=::::i.,,-· • .. ---

. ~:=-... 	 h. . • -/-'"' f :·~• • .. ~! 
.. · · ~·" - ---i;;l.. - __J 
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Fig.41. Viaco-elastic behaviourofnative and.HMTd 
mn:hgelB (5%)u afun~ofticqu.c:ncy 
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Table 14. hD.dlomlpropedlalofOSA~millet ltardl. 

OAC RI DS u 
Nllive 2.40'7i0.029 2.A&l0.05.S 0.00 0.00 

OSA,211 1.602-W..01s u.2s,i,1.173 O.OlUO.OO 79.2&ll.398 

OSA)B 2.tit6i0.00'78 12.3Slll.17ti O.OlO&l0.0003 90.!&ll.33 

OSA,4B 1.Sli0.061 10.364lo.744 Q.021~1 92.6ll0..~S 

OSA,511 1.67,l(J.017 11.'nlll.149 O.CWi0.0001 93.9ll0..43! 

invettigatiODB llDd 11ppli~lioll3 of heat mois~ 
treatedpeelmilletstan:h infood indwllly. 

Chemicllllymodl&edpearlmllletl!CaRh 

Chemically modified peer! millet staoob using 
octenyl suocinic aohydricle withvariable incubation 
lime of Z, 3, 4 and 5 boors. The samples Wl::R' 

analy.2:ed fur rheological, ftlnctional, pa.sting and 
chemical properties (fig. 42-43). The pm:viscosity 
Vllried from 4757 to 5409 cP for 1he OSA sbll1;h 
samplee. Pa.sting ~ wried ftom 67.8 10 
763"C.Theclegreoofsubstitutionvariedfrom0.018 
to 0.0216. Oilabeotplion capacity rBDged ftom 2.37 
to 2.66 8'8· Chemical modification also inc:reesed 
the n111istant stan:h colltent of pesrl millet 81areh 
(Table14)• 

..·.--------...., 
··- ------..-....- .. -·.. ~-w--. -·-~ ....... ·- 
. 

Pig. 42. Changes inG' (sturagemodulus)and.G"(loBB 
modulus) as a fuw:1ion ofvariable min fur 
llJllive andOSAmodifiedpe8li. millet aardl. 
gds(5%) 
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Pig.43. 	 VJ.llQO-elal1ie behaviour ofnati:vo awl OSA 
modified peer! millet atarch gels (S%) as a 
llmdionofUeqiicucy 

Developmeiat of carte eGhaacer ulf:q mutard 
proteinllolate 

(Divldolllll Adhffy) 

8KTJa&i,lh"W1•BaalatHIMollibBtl.tnu 

Proce.11protoeolfor•hllltng ofm:aatardteedt 

Muatard/ rapeseed is one of tho major oilseed 
cnipsoflndia.Mostofthommbll.'dseeC3are u8edfor 
oil ex!raction in Ghaniee or expeilers. In the 
traditional processing of IIIU!tmdl rap 1&1 e~. tho 
material iB C1'Ullb.ed without ddmlling, The lnill 
imparts dark color and contributes hiah amount of 
crude fiber (27%) in the meal. The dadc color cake 
:linda very ljmjted U8e in 1he food/ feed p1.llp08ell 
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(Bell, 1984). '.l'bm:fl!R', eft"Olf& were made to 
dewlap a mechod for dem111mg of lllllS1anl. aeed.8. 
The 1D11Stard -1s w«e ground either coarsely or 
fio.ely. Coarse grinding using mOIUll: and pes11e (tig. 
444)andtine grindinausina Sujalamixiarinder(fig. 
44b) was done. Aim'grinding the seeds wee boiled 
wilh water for about lS min. This ~ was 
incabated for 24 hrs, the light b:al1 settles at the 
bottomanddo-hulledseedsfonnlayerabovethehuD 
&ii shown in fig. 4S. Afu:r Chis 1he de-holled Beed 
powder wu sqlilnlled by slowly sieving 01!11.sing 
U.S. mesh 100. The wetdo-hulled-'. powder was 
spreadand driedina1my(tig.46). Coarselygrinded 
seeds have better dthulling efficiency of73.S% as 
c:c:mpal1!d to 65% efficiency of the fine grincled 
aeeds. 

Pig. 44. MUBlllrd aced& grindc:d UBing a) mortllr and 
peatloand b) Sajatamixigrinder 

Pig. 45. Mus1lud seeds 
toated in water 

Fig. 46. Do-b:ulled mustanl. fiour 

Pt-1protoeolforde-hlllllng ofmmtardcab 

Forde-bnmng. IJlllStm:d <:like Wll8 grinded wDiig 
Svjm mm ~ as grinding was found to be 
difficult uring mortar and pestle (fig. 47). For do
hulling, the boilingand808kio,gmethod aB described 
inprevious section for de-bulling ofmuS1ard seed& 
was tried. Ulllikt> previOU.11 resullll with coarsely 
grinded Beed&, this time a homogeneous~ of 
mustardbuDandde-holledmostardeakepowderwu 
obtained.. So, sieving method was tried to separate 
hull. Tho griDded mustard cab wu aieved 
sequenli«llyusingU.S.me&!30andS2.Thell!llSW'd 
ca1ce powd« along with some huD was ob!aincd in 
the pan. Much of1ho mllSWd ~ hull (fig. 4&e) 
:from the mll8lard ~ seed powder (fig, 4'lb) WU 
sepm:mJ.by this mctbod. The l'e()()Vtiy oflow hull 
IDl1Slmd cab powd« was found to be S2.73%. The 
:belionation ond Ie«Jvei:y efficiency of lllll8bll:d 
ca1repowderis shown inTable 1 S. 

Fig.47. Mustard. oa1re aft« third pass and Grinded 
Mu3ta:rd"1e 
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Fig. 48. 	a) Low hull 1111d b) High hull mu:tion of 
mualardc:ab 

Table 15.llntdlollldloa ofmll.IUnl~powder 

dirough die perfo1111ion along with die now of 
waller. 

Potao peeling ma.c:hine COD.Bist.11 of abrui.ve 
roller with 3$$.6 mm diameter and a steel drum 
haviD,g 487.7 mm diameter and 956.2 mm long 
eadi.Thoroller is lillm)undedwi1hsteeldrum and 
both rotate in opposite dire<:tion.. The freme is 
fabricated in a R!Clallgular lhapo to provide the 
lllmlglh and stability to the machine. The 
~ is 1560.4 mm wide, 1143 mm long. 
1192.8 mm high and filbri.cated with mild ace! 
angloiron40mmx40mmx Smm. ThobodyW1lll 

Ufo. ........ 	 Etll-q.t
Wef&llt 
(Im) ·-•C17(%) 

l. 	 MlllllaM cab powdt.t 1650 100 

2. 	 Lowlnlll hclion ofmumdc:eke powda 870 52.73 

(llmlllnl ciab tlour) 


Mutanl cabOil 272 16AB 
U.Smech30 
MllllBnlciab cm 470 28.41 
U.SmahS2 

38 2.30 

3. 

ProdudiOll ofpotato Oour1111d mrch 1111d illuse 
forprodaetdtYerdfkatlo•u.d'ftla.eadclltlon 

SIC 'l)'ao, ltK Gupta, Mridula D, Suweep Mun ud 
Ch•ndnSoJ•wM 

Developmentof)X'*eh• peelerClllll "1L!lller 

For piwess:iag of pollltoes in any fomi, peel 
remCMll is an llnpoitmrt unit operation. Hence, a 
power operated po13tD peeler two in one in action 
(fig. 49) wu de&gnod and developed by ICAR
CIPHET for peeling and wa&bin& ofpo!Btoes. The 
main componml!ll of the machine an1 (1) abrasive 
roller (2) power Jn!nignjMion sylJtem.(3) water spray 
&ystem (4) ~ lifting pump. The peeling drum 
with pro1rusi011S on the in.side surface rotates and 
dew:hes peel from potatoes by abrasion. The 
machine worll:s on the principal ofab:ruive peeling. 
The water sprayillg unit walhes the potatoes and 
aimulllllleousl.y peel iB mnoved from the drum 

«m:ml by uaing m.s. 81eel 0.9$ mm dW:k. and 
painted with enamel paint m avoid rusting. It 
-ive1 torq1111 from I HPekdrie motorwilhspeed 
of 1440 ipm. The drive 8)'Btl:m eonsim ofbelt mid 
pulley amwgementwith mu:imum machine speed& 
(SP) of432 lp:tll. Moreover, reduction in speed was 
aehievedbylargenizepulley. 

Fig. 49. PoQto peelc:r ~wuhc:r 
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Table 16. Comparison ofphysicochemical properties of hexane and SCFE extracted samower seed oil 

Parameters Hexane E:ltracted SCFE Extracted (P:450bars, T:SO°C, 
static extraction time:75 min) 

Oil(%) 24.28 26.62 
Colour Reading 16.90 14.40 
Saponification value 188.00 185.98 
Peroxide value (meqv./kg) 9.78 8.04 
Acid value(%) 1.77 0.73 
Induction time (h) 

at 120°C 0.49 0.40 
at 140°C 0.20 0.05 
at 160°C 0.16 0.03 
at 180°C 0.03 0.02 

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

Physicochemical characterization ofsafDower oil 
using supercritical and solvent extraction 

(Divisional Activity) 

Manju Balaand SK'fyagi 

A study was undertaken to optimize the 
extractionofsaffiower seed oil byusing supercritical 
carbon dioxide. Response surface methodology was 
used to evaluate the effects of the process 
parameters, namely extraction pressure, temperature 
and static extraction time on the yield of saffiower 
seed oil. The linear term ofpressure, followed by the 
quadratic term ofpressure, had significant effects on 
the oil yield (p <0.05). Optimum yield of saftlower 
seed oil from the mathematical model was predicted 
to be 26.78% on dry weight basis under the 
conditions ofpressure 449.2 Bars, temperature 80°C 
and static extraction time of 75 min. Colour, acid 
value, saponification value, induction time of 
saffiower seed oil extracted using supercritical C02 

were compared with that obtained by Soxhlet 
method. Minor differences were found in all the 
studied parameters of the oils extracted by the two 
methods. Acid value of oil extracted using 
supercritical C02 was approximately 2 Y2 times lower 
than the value obtained for the oil from solvent 
extraction (Table 16). However, a slightly shorter 
induction period was recorded for the supercritical 
C02 extracted saffiower seed oil as compared to the 
solvent extracted oil at all the studied temperatures 
i.e.120°c, 140°C, 160°Cand 180°C. 

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

(Divisional Activity) 

Manju BalaandDeepika Goswami 

The present study was undertaken to optimize a 
procedure for extraction ofphenolics from safflower 
defatted seed meal using response surface 
methodology (RSM) and assess its antioxidant 
potential. The response surface methodology by 
applying Box-Behnken design was used to optimize 
and evaluate three independent variables; 
temperature (60-80°C), solvent concentration (50
80%), and extraction time (1-3 h) on the extraction 
yield, total phenolic content and DPPH radical 
scavenging activity of the extract. Minimum 
concentration of extract to inhibit 50% activity of 
DPPH was calculated. RSM was applied, and the 
coefficients R2

, adjusted R2
, standard deviation (SD}, 

Mean, and CV% were computed. 



The rcaulta obtained for yield (Y" %), pbenolic 
contlmt bued DD dry weight of tho tlXlnM:t (Y., 
gGAB/UlOg amact) 1Dd DPPH radical acavenging 
1c. (Y.. iadml> WeR' in lhe nmgc of 10.8-14.2S%. 
12.62-19.91 r;OAE'IOOg mmct, md 83.(}.122.0 
~ n:apcaivcly. ADll1yrit ofvuimcc (ANOVA) 
ehowcd that the taaJtant aecond onler polynomial 
model adequmly 1ep1-ntedthe expmimmal data 
wilh the codlicicnt ofmultiple drinminlfiOllll (R") 
for the l'lllpOllW of phenolic contmt lllld DPPH 
radical1eavengingIC.yiehbbqD.888md0.924, 
respec1ively. 

Relpouelllrlaceanalylla 

Tho 1-t way to vim•Hm the of£ect of the 
ind"P"OcLmt variablee DD die dGpmdent Ollell ii to 
draw lllll'fue n:spcmc plotl of the model, which 
WeR1 dane by varying two wriabla within 1he 
operimml1ll1 ranp midholdlng the one eomtant at 
lhecamaIpoint.Then:rulta llhowedthatsignificant 
models wcre tblllld for the two dependent variables 
phenolic contat bued on dry weightof lhe extmct 

(Y., gGAB/lODg emact), and DPPH radical 
aeavengjng IC,. (Y,. µgfml). In plaent model, yield 

(Y"%) ofthe extractshowed minorvariations1lllds 
diffeaent condition• and wu not affected 
ailll!ificantly. However, quadratic effect of 
tanpcaidutc IDd iula:-.iion etrcc:t of lwipwalme 
and pen:eutage af IOlvcnt nsnificantly affected the 
yield ofm:tract. The vmiable with the brplt of£ect 
1111 lhe phmolic coDlalt wu the quadntic tma of 
ten.po:iltiite (p<0.01).Allquadntic tftbctt ..well.. 
intmmion etrcc:tofpmAH•'•IJf! ofsolvent and time, 
alao 1igni6cmdy dl'«ced tbc phenolic COD1Cnt 
('!Wile 17). The ieeulll iewalecl t1i.r in linear term., 
oaly lliJJpmalllrehaddie silnificaut(p<0.05)of£ect 
1111 the phc:nolic OOD1WI gGAB/ 100g CXlz:ICt (Y.) 
rmpalllO..c:ompiiied to otherindepm..!!!l!tvmiablee 
studied. HOWCYa", tbe~wilhlhe lmgeatetrcc:t 
on die DPPH llCtivity (le..> was the linear term of 
tanpo:atw:e (p<0.001). 

Multiple regrenion coefficients were 
dmnnim:oAbythe IAa\.llqllC'el ll:elmiquein.oadcrto 
predict quadratic polynomial model• for the la1'ld 

rcapomevmiableaaud lhen:grca&ionequatiom ~ 
obeainedas ahownbelow: 

Y, = +13.18 -0.65 T- 0.16 C - 0.081t-0.40 TC+ 

0.16. Tt- 1.09ct+0.38T'-0.80C' -0.42 -t 
Y, =+13.41+1.35. T-0.11 C +0.48 t + 0.87 TC+ 
o.79Tt+t.37et+2.43r+1.$6C'- t.43 r 
Y,=+101.67+ 16.46T-2.25C-D.04l t + 2.00TC
0.4ln-t.17Ct+ 1.121'+ 1.71 c+2.19~ 

IDd n:grca&ion ooefficimta lave been ahown in 
Table 17. 

Fig. so n:pmic:ntl R:llpOllK IUlface plo1a 
lhowina the e1Fectofpeice•••ageofeolvontuod 1114 
temperature. The -u1111 &bowed thatby inaeuiDa 
the lllmpe:tature and IOlvent fiactioo. tobll phmolic 
content decreaaed. This could be clue 1o the 
degradation of polyphanols mid dDcreae in die 
polariLyoftolwntathiglmtelllpenllUml. 

IC,. ill the conceullatioa of mr:lnct which i.8 
lU{Uiled to illh.ibitDPPR llC1ivi1y. For the ex1racl to 
be more active IC. should be low. The more po1mlt 
the antioxidantactivityofthe~ ICllS is the 1c. 
value:. From a 3D surfKc plot (fig. 51), it wu 
oblerved that radical ~ ability dDcreacd 
with the in.Clellle in bm:tpo:aturein lhelepm:lllDdllina, 
IDd the percentage of inlnbition of DPPH mdie11la 
811rted declinina, Table 17 tqnC6Ctb that all 
quadratic effects md interaction effect of 

•. 

r 
I .. 

•I 
I ... 

I 

_.._ 
(al 

Fig. SD. Surface plot of tho phenolic coatmt gOAE I 
1OOg lllltr:acl (Y2) aa a ftmction oftmnpwidwe 
mdperccntaac ofIOl"mlt 
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'Illhle 17. Rqradoa. eodlldeJltlofdie aucd q11.1clradc equtloa. ud maderd erronfor die Jlddof 
extra.et% (Y1), pbea.olle tonhJat gGA.E/ 100& mrad(Yl) ud. DPPB lttM:ty IC 50 pw'ml 

........_ .....aGAl'lllO& DPPH MthUJ IC.,
Yfddofe:ldnd (%}. Y, 
estnd,Ya (NIDll.), Yo... d= .......... ........ llmadanl .... .......... ........ .......... 


ce ·•·• ...... .......... ..... ..........
·· -p. 13.11 0.31 13.41 O.Sl 101.67 2.26 

LiaMr 

It. ~.6S 0.3 l.W 0.4 16.46••• 1.78 

$, ~.16 0.3 -0..U 0.4 ·US 1.78 

II. 4081 0.3 0.48 0.4 -0.041 1.78 

Quadratic 
p,, 0.38 G.42 2.,43•• o.56 1.12 2.46 

8,, -0.8 0.42 l.~ O.S6 1.71 2.46 

8,, -0.42 OA2 -1A3• O..S6 2.79 2.46 

latrndian 

p., -0..4 OA3 0.87 O.S7 2 2.Sl 

p,. 0.16 OA3 0.79 o.51 ~1 2.S2 

II. .1.09• OA3 1.37" O.S7 -1.17 2.Sl 

-i> < O.OS ·~< 0.01 ••• p < 0.001. P. Is a-m. ,_ ad fJ, Cl)1be tll!.eer, ~alld bl~ c:oeffiehlms of!be 
llCCond onla:pol}'nomilll cqwdian, mipec:livcly. 

:·.. . ... 
-:
•.. .. 

• ,1 ... 
Pig. Sl. Surfi!.ce plotofthe DPPHactivityIC,.(pgfml) 

(Y3) IB a fllllelion of Ccmpmllure lllld 
petQm111geof30lvent 

temperature and percentage of solvent had 
significant etfec:t on DPPH radical scavenging 
activity IC,.(Y,). 

()pdmtir;aSfOllofottaetloneotldldom 

Response optimi2:a1ionwas condu.c:tedto PJ"Clic:t 
die optimumlevel.s ofindependent vmiables leadiag 
to the desired response goal. The mimerical 
optimizationn!SUltshowed that the overalloplilnum 
amiwaa predictedlobe oblllio.edbyexlnlelionatdie 
comb:ined level oftemp. (60°C), solvent ~e 
(80%) awl. exttactiontim& (2.7h)with d&sirabilityof 
0.700. ~~jmdictedRllpOll8e vaha 
based on the final model for. the yield of extract. 
phenol content and IC,, 'Vahle were selected as 
optimum 12.50%, lS.09 g GAE/lOOg extract and of 
&4.61pg/ml. 
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Udllzatton of peanut aee:m. for preparation of 
mayoDmdw 

(DMdonal Acd\llty) 

SwlldiSdll. 

Ahr the eidradion of peanut milk. the co
product i.e. peanut creui wtl.IJ utilized for 
prepanilion of m.aymmaise (fig. 52 awl 53). The 
poauutmmnatthekwelofl0%.20"1ci,30%and40% 
WU replac;ed with pe!lll.Ut oil in die me1hod Of 

prepanlion. The fbnn:ulalion.11 were pxepared with 
tho followillg ingnldients: peamtt oil and peanut 
~ ew. vinegar. lllllt, nigar. mustard powdCl' 
and white pepper. The mayonnaise emulsions were 
~ using a hausehold blender at constant 
speed. First, die aqw:oU3 phaae ~Cll.l5 WeN 

mixedfur 2 min'al!:s and then slowly pean:at oil 8lld 
poauut a:eam was added with conlimlous blending 
for 3mmuamordertoform auniform.em.ulsion.Tu 
stabilize the emul8ion, 8111bilizer was added at the 
rateof0.2"/ciandblmdedfor 1 minute. The qualityof 
mayolllllliBe W&il BIUdiedmterms offu:e fatty acids, 
po:oxide value 8lldem:ulsi(lll stability. The liee fatty 
acid.!llllldperoxiclevalueofm.ayonnaisewasfoundto 
be 0.S1% and 2.032 meqlkg fat with a lhermaJ. 
crctmi11gvalueof9.32%. 

I t f '"' 
Pig. 52. (a)Peamd ex-. (b)peanut cniam mayoimaiae 


DfMJopmentofoat1*1rnitbuedmilkallft'll.lltive 


(DMdoulAc:Uvlty) 

S-USM!d 

Cow milk allergy, laeloee imo!Cl'lllllCe, calorie 
concern, prevalence ofhypen:hol~lemia, trend 
towards vegan diets has influenced consumen 

GrfHicca-"lqa1..-nofl5(1111 
flrllmmlli(ldd.11111r111:5 {Ind:1llilln11t 

llm.glfqzi,......d,.....~ 
Wlliqiperw!fhl*lillr 

llrJlh 

Adliotl,_t111111

•ee-•• 
... ,,. d kl• 

I1m11aa..,....I 
Pig. 53. ~flowchart for prepclllionof 

peanut C1'08lll mayonnaiso 
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Mldlc<lf__..._ 

-nllo 

ec-..--.·•-oflSplllW10 

- ......~-ln1:5'*""""~ 

towmls choorillg cow milkaln!matives. In view of 
!his demand, oat milk blended widi. peanut milk in 
diff-1 combinatiOllS was studied. Pre1iminary 
trials - conducted to ~ oat-peauut based 
milk. alternative (fig. 54). Oat.II at a bwel of 10%, 
~Ai. 3001., 4(I0.4 8lld S<l".4 were added to peanut 
slurry to p~are blmded oat-pcewrt based milk 
altemativo. Thotlowchartforpi:epmlil1ionofbleru:led 

Dill·· 

ISNlltlillat1p-tor1-111aI 
l 

milk abmnative is shown in fig. SS For ~on 
ofmilk altemalive, oalll and pelllmlB weN soaked 
sepexately for 8·10 hrs in tap ~ at room 
tlmlpel'a.ture. 

The gnins wm: then drained Bild W1i8hed with 
mp wam. After chainin.g, the grain.II were blended 
with boiled water ina ratio ofl:S(grains: water) and 
1r811.8fem:d to a grinder cmn ~b:r ve1111el for 
simultaneous grinding and coomg for 10 mitrutes. 
The shmywas then Sllbjected to vacuum for partial 
mllOVlll of beany flavor. The emact W1l3 Chen 
filtered throup a filter pres3 to separate okara. The 
pH, acidity, total solids and am colltellt ofblended 
milk alternative wu found to be 6.82, 0.3~A.. 
13.65% 8lld 0.34o/., r«peelively. ln.cru8ed settling 
of solids or sedimell!lllion was observed with 
ioeml8c in chi: level of oal8 in the blended milk. 
altemativeowing to itB highsuirchcoruenthowever, 
addition of oam reduced the occummce of beany 
ilavor. 

-(If-

Odt 'IHI••+ 

Fig. SS. Pr-. flow <:hat for prqMlllllion ofoat-pemwt based milkd!anativc 
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HORTICULTURAL CROP PROCESSING DIVISION 


Development ofprocess protocol for de.-bittering 
ofkinnow juice 

SunilKumar,RameshKumarand PC Sharma 

Purification and characterization of limonoate
D-ring lactone hydrolase 

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

Preparation of crude extract of limonoate.-D
ring-lactone hydrolase enzyme (LDLH): Kinnow 
seeds were extracted from kinnow fruits after their 
juice extraction, washed, dried under shade at room 
temperature, packed in LDPE bags and stored at 
ambient and dried place until their intended use. The 
enzyme was extracted by doing slight modifications 
of the method adopted by Breska III and Manners 
(2004). TheseedsweregroundinO.l MTris(pH8.0) 
extraction buffer containing 1 % NaCl and 3% 
polyvinylpyrrolidone (omitting use of sodium 
dodecyl sulphate). The resulting broth was placed in 
a shaker (150 rpm) for 3h and filtered through two 
layers of cheese cloth afterwards. The extract was 

Extraction ofkinnow seeds 

l 
Grinding [0.1 M tris extraction buffer (pH 8.0); 


PVP (3%) and NaCl (1%)] 


l 
Shaking for 3 h (150 rpm) 

l 
Filtration (2 layers of cheese cloth) 

Centrifugation~1 h; 7000 rpm) 

Filtration (~-4 filter paper) 

Crude extract ofvarlous soluble proteins 


Ammonium sulphaJ saturation [25-85%; 

kept undisturbed for 5 h; centrifugation, 


collected residue and dissolved in 0.1 M tris (pH 8)] 


l 

Dialysis using semipermeable membrane 

[0.1 M tris (pH 8)] 

Molecular exclusi!n chromatography 
(seralose CL-6B) 

l 
Collection of eluent and scanning for 


LDLH activity (purified enzyme) 


Purifie}enzyme 


Characterization lrpurified enzyme 

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

centrifuged in a refrigerated centrifuge at 7000 rpm 
for 60 min and then supernatant was filtered 
sequentially through bloating paper and grade-4 
filter paper. Total soluble protein from a lot of1.5 kg 
of kinnow seeds was found to be 60440.6 mg for 
crude extract. The initial specific activity in crude 
extractwas 7 .644 units/mg protein. 

Estimation of LDLH: High pressure liquid 
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Amw..m nlpllate 'real 1lltml 1lltm ......·- 
111111ndm ....... ...... ldMtJ ICIMtJ 

(JDQ (1111) (uta) (ullwlma 
pnklD) 

0-25% 637.0 28792.4 7955.2 3.62 0.47 6.28 

2S-8S% 1026.0 448$.7 88"6.0 19.67 2.S7 19.24 

8S-100% 43S.O 1039.3 4923.3 4.74 0.62 l.Cl7 

chromatography/HPLC (Model: D-2000 Elite; 
Make: Hitachi, Japan) eons:imd of nwme phase 
C18 co!Ull!D. and diode array deteetor was used for 
estimation. ForLDLH emyme,520 plofTrisbuff« 
(0.1M;pH8.0), SO µlof40%acetonitrilo, 400µlof2 
mM limouio. and llfJPIVPria1ely diluted enzyme 
emactwm:miudtboroaghlyandincubatcdat 37"C 
in a water balh for a defined timo. After =nplelion 
of~lion. 20 !'I of0.25 MEDTAwa1 added to the 
reaction millun:. A comrol containing all the above 
(!Xcept enzyme wu also run simllltaneously and 80 
!'I of ~h (con1rol and reacted) fed for HPLC 
analyais. The decreese in limonin conoemiation wa.11 
moniwxed at 210 nm at a flow rate of 1 ml/min 
through diode lllBY deteclur (DAD) (Fig. 57). The 
peek area were quantified and converted to ppm 
wiing limonin standard cu:ve and expressed in ppm 
oflimonindq:raded/miD. 

Fig. 57. LDLH Mjnydj<m by HPLC 

Ammonhun IQ}ph1te uturatlon ofHmo~D
ring ladone hydrolue: The crude ellll'IU:t ~ 
u above Wll8 subjecle(i to pn:cipitalicm with 

lllllDWllium sulphate. B1111ed on the prdiminazy 
standanlizationa, the audeenzyme W8.11 &uhjec1lldto 
0-2S%(NH,.),SO.saturation. left for Shundisturbed 
and centrifilgcd at 7000 rpm for 40 min. Tbe 
jJ!«ICip:ib.do was dillC81'ded as ithadnegligible LDLH 
activity andChe telJl.l!ting BllP'"'IAUllrt WU brought to 
8S% (NH.).,80, samration. The pnicipitate collecilld 
after Sh by centrllliption (7000 ipm, 40 min) had 
enough LDLH activity. The 25-8S% fnlclion was 
dissolved innrinimum amountofTris buffer: (0.1 M; 
pH 8.0), reduced volume 081110Cically and dialyzed 
for 2411 against the same buffer with ~ 
changes of buffer while the supemataot left after 
85% (NH,.),SO. salu:nllion wu subj~ to 100-A. 
(NH,.),SO. INllunllion. The brothWU let\mi.disturbed 
for Sh and centrifuged at 7000 IJlDlfor 40 min. The 
mmllingpelletW1l3 also lllllllyzedforLDLHaelivity. 
The dialy:zed fi'llclion (85% sa1Ul'lltion) havin& 
highestLDLHaclivity(Table 18)was~ 
byOlllD06ia againstsolid llll.c:I08e and W1l8 further fed 
for molec:qlar ezc1118ion dlromatogiaphy step. The 
specific activity (19 .67 llllitsfmg protein) was 
higbt.Jt in 2S-8S% BlllUrated fraelion widi. a fold 
pvrification of2,S7 and an overall yield of 19.24% 
(Table 18). 

Thus, die 2S'-8S% fi'llclion wu sel~ for 
furthel'purification. Theto1Blvolllmeafthis fi:a.cticm 
was 1026 ml.so was conc:ermatedviaosmOllis wiing 
solidSll.C:l.'08e; dialyzedllgllimJt0.1 M Trisbnm:r(pH 
8.0) u.sing semipermeable menibmne8 for 24 h with 
slow and colllltmtt slirxiDg with nipested changes of 
buffer(fig. 5811, b). The 81111lple wuwncen11a1ed by 
osmosisandloadedontosemlose CL-6Bcolumn. 
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TabJe 19: Summaryofp-.rlfleldlo• ofenzyme Hmo-to-D-ring ~ lt.ydrolue ,..l'llrtftcd9a.... ...... ...... 8pedlc l!Glll l'leld(%)..... .-... adlTlly wdtlt): pmtftalloa 
(ml) (iq) (1udta) (........ 


Pl"*> 

Fig. 58: (a) Dialysis membnlle (b) l'Ioc'clls ofdialysis 
(c) Molecular exclwlion chromatography 

Moluular excl•lion dlromatognphy 111lng 

Sa:aJote <.:!AlB: The osmoticall.y ooni:en1n1ted 
&actionofS1ep 2 was lOllded onto a Se:raloseOAB 
(1.8 x 22 cm) column~with O.l M 
nisbutrer(pH 8.0)for 10h(Fig. 58c). Thoenzymo 
wuelutedwithsame bufferata flow~of2Sm1lh. 
The ftactions ofS.omleach~collected,analyzed 
for protoin (280 nm) and for LDLH ac;tivity via 
HPLC. The active tl'actiOSl.8 showingLDLH activity 
wett:wnce.ullaudusingsucrose{osmosis)andused 
as purified LDLH enzymo. The conoen1ration of 
proteinatevery step wu determinedby tlie medlod 
of Bradford (1976) using bovine smun albumin 
(BSA) as standard while LDLH Ntimstion at oveiy 
stepWISperfom.ed.u given instep1. 

The elution profile of LDLH enzyme and the 
distribution ofprom on seral08e OAB column 
chro~hy ate shown in fig. S9. The LDLH 
activity was present in fraction number 68·82. 
Fractiom wi1h LDLH aclivity werepoolecl8l1d U8eci 
for further dlara.cterization.. The IJlllllllW'y of 
sequential purificationproceduresandthe results for 
LDLHan1giveninTublo 19.TheLDLHwaspurified 
about 74.11 fold with S.02% yield. The specific 
activity of purified LDLH was S66.S2 unitll/mg 
protoin(Table 19). 

uuao cutDct 

Ainnxmium al]phetc 
ll&lunllion (ZS-SS%) 

Mclocular sdlaioll 
~(Semloec 
CWD) 

7800.0 60440.6 4S8640.0 7.64 1.00 100.00 

10'26.0 4485.7 88236.0 19.67 "7 19.24 

13.0 40.7 23037.2 S66.$2 74.11 3.o2 

" 
.. 

,. 
... " A 
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Fig. 59: Elution profile of'Limonoato-D-rillg1ac10llo 
hydrola.rie <Ill Sa:aloseCIA5B column 

Dete:rmtnatton of molenlar wdght of LDLH: 
Molecular weight of the purified enzyme was 
determinedbymol.ceularexc!W1ionchromatography 
ona Seralose CI...6Bcolumn. The molecular weight 
was dellllminedusingaplotofv/v.va. logmolecular 
weights of91lmdardproteiN(Whiblter 1963)where 
v. is the ellllion volume and v. is the void volume. 
The enzymeLDLHelutedat3SOml viaSe:nlloseCL
6B column chromatography. Tho molecular weight 
of puriiied LDLH aa determined by moleeular 
exclW1ionchromatopphywasfoun.cltobe224lcDa.. 

SDS polyacrylamide (disc) gel clec;trophomrill 
(PAGB) was performed as per the procedllre of 
I aemnrili (1970) tofindoutthe subunitcomposition 
and moloc:ular wei8fit ofLDLH. Tho Amplee WOJO 

loaded Ollto 4% stacmg gel at a CUll'Cllt of2(1 mA 

I 
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while !ho bands w1n I"80lved on n!SOlving gel 
(lO'IA.) at cu:aait of40 mA. The gels were slained 
using Coom.aslli.e Briiliam Biiie R250 and then 
demiinedthoexcessdye. Fig. OOis mowingtheSDS
PAGE profile of LDLH. The subwiit molecuhir 
weigbtofLD1Ji11.11judpl.bySDS-PAGI!WB.!lfmmd 
1obe4S kDa,1hus indicating thatthe enzyme LDLH 
~-offive BllOOniwofequalmoleenlarweight 
(4SXS=22StDa). 

,. 
. - .. 

--·-·~·--
Fig. 60: SDS-PAGB ofpmiflecl limonoato-J>.ring 

lai:tone hydrolll.8e 

Vllrallltntlonofldan.owJlllu 

AD czperimenton ullrafilttation ofkilmowjuice 
was amied out at Division of Dairy Technology, 
NDRI Kamal for mnoving bittering factoi:s. The 
ullrafillration(MW: MilliporePelliean)wu~ 
out with hollow fibre memb:nw.e having molecular 
weight em-off30kDaatatempenl1ureof18-20'C. 
The inlet pressure <hie to peris1llJBi3 wa& 15-18 psi 
and the flow nue was 110 ml/min. Pmncm and 
u.!lentato wen1 c:ollededandanalyzed viaHPLC for 
Jimonin ad nariJJ8in. The uringin mediated 
bi:Uerness wu found more in pemi.eete (164 ppm) 
while nmmtate was having naringin belowtolemnoe 
nmge (44 ppm). The 1imonin wu ho~. below 
permissiblelewl inbothpeimeeblandrmntate(fig. 
61). Thus, mentate am be nated as do-bittered 
jui~ The 1olenllle'e I'llllgc for limonin and1lllrillgin 
are6andSOppm.n:spectively. 

Developm•t of a pl'OCIMIJ for atnetlon and 
udllzatton or low methe>:syJ pecdn from dtl'U.I 
frultrafdue 
8mdJJWuraDCIRa!Ml)1'm!IJIJ' 

Microwave ~ emacdotl or low methos:yl 
ped1ll fmmdtra1 frultraldae 

Pectin is widely used in the food inchls1ry es a 
thickmer, emulsifier, tc:x1Ul'ize:r and aahili2:er. It is 
usuallyaddedinjams and jellios as a gelliog agent. It 
b.113 al8C> beenused u a flt lml:l8litute io. spreads. ic;e.. 
cream and salad dressings and ill a part of soluble 
die1ary filn:e. The Ntima1ed amwa1 worldwicle 
prodll(:tion of p~tin is 7,250 metric tom, 
approximately60%ofwhich is pmdllcedftomeitrwl 
fniim. The c:ommexcial process ofpec1in exttac!ion 
till date uae& inorgllllic ac:id8 like HCI, H,.80. and 
boiling~.• which co11.1111me.u.lot ofnon-nmewable 
ene1gyudtheindusmalaeid eftluems poteproblem 
of waste water disposal and Cau.&e exxvifonmentaJ 
pollution. Use ofhanhchemicalsdestroysthe lllllUn! 

ofpeetin/lowm.ethoxyl~(I.MP).Th.us, ill.order 
to develop a protocol for pectin emaction without 
using hanh inolpllic acids. an ~ was 
conducled to extrM;t pectin from kinnow 
peel/residue left after juice extraction 11Sing 
microwaveenergy. 

Fig. 61: Figure showing precipitation ofpectin ftom 
cilru5 crude atraet 

J>n:liminary expc:rimc:a.taaon on mic:IOwave 
extraction wu condlictedat910 W for extractionof 
tow mechox:yl pectin from kimlow i.-1underacidic 
conditiOJl.ll (pH 2.0) using HCI (markod aa 
«tllll'Ol/fl) for 20, 40, 60, 80 and 100 min. 'lime 
trea!ment of 20 min was insufficient for pectin 
~on wbilo tho pectin yield and eppeaa...
wmgoodu 60mill.ofincubationtime. The tefidue 

I 


http:conditiOJl.ll
http:Vllrallltntlonofldan.ow
http:hydrolll.8e
http:weigbtofLD1Ji11.11
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Table 20: Per cent yield of various treatments during microwave assisted extraction ofpectin from kinnow 
peel (dry wt. basis; 910 Wand time ofincubation: 60 min) 

Treatment Description pH Pectin yield % increase in 
code W•> yield 

Tl Control ( HCl) Acidic (2.0) 8.2±1 

T2 Enzymatic pre-treatment+ Acidic (2.0) 11.0±1 34.1 
citric acid 

T3 Enzymatic pre-treatment Neutral (7.0) 11.1±1 35.3 

Collection and washing ofcitrus residue 

1 
Drying 

Pow! ring 

1 
Soaking in water 

IAcidification (optional) I 1 l~E-nzym--a-t-ic_d_e_gr-ada-t-io_n_(_o_p_ti_o_n_al~)I 

Microwave extraction (Different optimizations in progress) 

1 
Cooling 

1 
Precipitation 

1 
Rinsing ofpectin for further clarification 

1 
Drying 

1 
Storage 

1 
Quality analysis 


Fig. 63: Process flow chart for microwave assisted extraction of 

low methoxyl pectin from citrus fruit residue 


to solvent ratio varied with time of treatment. The 
ratio was 1:10 for 20 min; 1: 15 for 40, 60 and 80 min 
while 1 :20 for 100 min. In another two experiments, 
a pre-treatment step was introduced before 
microwave extraction. Here, the citrus residue in 
water was treated with degradative enzyme for 2 h at 
40°C; one was acidified using citric acid (T2) while 
the second one was kept neutral (T3}. All the 
treatment combinations were used for pectin 
extraction using microwave at 910 W for 60 min of 
incubation time. After microwave extraction and 
cooling, the pectin was precipitated from the broth 
using ethanol, drained, dried in cabinet dryer and 

stored for further quality analysis. The yield of 
various treatments is given in Table 20. The yield 
was 8.2±1, 11.0±1and11.1±1, respectively, for Tl, 
T2 and T3. The per cent increase due to enzymatic 
pre-treatment was 34.1 and 35.3% for T2 and T3 
compared to control {Table 20}. Fig. 63 is showing 
the process flow chart for microwave assisted 
extraction of low methoxypection from citrus fruits 
residues. Further experiments are in progress for 
standardization ofalternate way ofpectin extraction 
by avoiding hannful chemicals. Fig. 64 shows the 
pectin obtained from various treatments. The quality 
analysis is under progress. The process protocol is 
giveninFig. 63. 
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Fig. 64: Visual appeamnc.1 ofpectinsex!l'aC1ed fi:om dift'emu e1q4 im.mta (A) Tl (B) T2. (C) T3 

Developm•t ot'prome technology for browning 
lahlbldoa, aovel product deYdopment ud. by 
productu1WzaUonofpear 

B•11etbKuw;PCSbnrlaa.D4SIDllKumu 

M'.lcnlwavepretrutm.•tt'orbmndaglllhlbltlon 
ofpearJulee 

Effectofmimwave powerat90, 270, 4SO, 720 
and 900W for 20-180 seconds was invmigated for 
expanding its application in juice p:roceHing 
industry. It was observe4 lb.at microwave treatment 
improvedthe colour offretbly extnl.cted pearjuice. 
The brightness (L• valuo} of pear jui.co incxeased 
with the ~ io. the powa- level and lime of 
exposure to electromaanetic radistiQllS. However, 
extended. microwave 1rea!mem (beyond 120s) 
rewlted io. dlllk. wlomed jW:e dl1e to ai;essive 
cooking. Pudher, L • value3 first illcrea3ecl and then 
decreased when pear juice was obtained from the 
malaial. m:aied with higber power: level of 720 or 

'"' ;oo 

_J'lll 
~ ~ W.1 

~ / .:) 

-3 , ..... 

2':.: ·-m 
~ 

10;1 

0 

• 
Fig6S. Wfect ofmicrowave radiation on PPO activity 

ofpear 

900 Watt& even for 120s. The juice ~eased from 
tho pears 1n'Jated with 720 Watts for 100 seconds 
exhibited the hi8hest L vlllue (41.13). lnm38ed 
microwave radialion resulted in a progressm 
decline in PPO activityofpear materialand reached 
a minimum of32 unilB widi. 720W for 120 BeOOllda 
(fig. 6S) which i& approximatel:y 8% of the initial 
value and was at parwith microwave power levelof 
900 waus for 100 01' 120s. This indicoted duA 
microwave ~ COllld be used as an 
altm!ative technique for prevention of enzymatic 
browninginpearjuicep:rocesri:og. 

Em:ymatleHqaefadlonor,_..puJ.p 

Juice yield is one of the most iwpollant 
~ in food proce!Jring. &wcver, peer i& 
difficult to procas by mcdlanical mean due to its 
e:d!emoly baidtomu:e.Therefore,etrec:tofdiffinnt 
enzymatic Creatmmtl m. peetin1se, eellulase and 
macuo.zyme eech at 0.10 and0.20".4 'ft:re ~ed 

"" IO 

- .. 
t. I' 
i • 
~ .. 
~ 

IQ 

Fig66. Liquefactionofpearpulpwilhdift'o:wtaizyme 

I 
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Table 21. Effect offruit storage on juice quality ofpear juice 

Storage period Juice type Recovery ('1•) TSS(B) Acidity(%) AOC 
(months) (mg/ml) 

0 Clear 89.13 11.68 0.29 0.76 
0 Cloudy 71.32 11.41 0.33 0.10 

2 Clear 87.65 13.62 0.28 0.82 

2 Cloudy 69.91 12.22 0.30 0.12 

to improve its juice yield and quality. The result 
showed that enzymatic treatment caused significant 
improvement in yield of juice and maximum juice 
yield was obtained by treating the fruit mash with 
pectinase whereas maximum TSS and phenol 
content was found when the fruit mash was treated 
with cellulase. Average yield of pear juice was 
recorded to be 67-68% and this yield was increased 
by 15-20% due to enzyme action, irrespective of 
their incubation time, temperature and concentration 
(fig. 66). Among different enzymes, pectinolytic 
enzyme treatment ofpear pulp resulted in maximum 
recovery (88.34%) ofjuice with lowest viscosity (94 
cP). Cellulase treatment reduced the pulp viscosity 
by only 20-40 % and yielded very low juice recovery 
even with the elevated enzyme concentration (0.20 
%) and extended incubation period (240 minutes). 
Thus, enzymatic treatment of pulp can be an 
important tool for liquefaction ofpear fruits. 

Optimization of process condition for 
preparation ofclearpearjuice 

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

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

Pearjuice quality as affected by fruit storage 

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



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

Juice e:ltractlon Juice yield TSS(B) Acidity(%) TPC (mg/It) AOC 
process (%) (µMimi) 

Conventional 59.56 11.07 0.31 261 1750 
Centrifugation 68.56 10.41 0.31 202 1364 

Pulping 65.38 11.63 0.33 380 1747 

Inhibition ofpearPPO by radish extract 

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

Table 22. Relative inhibition of pear PPO 

Antibrownlng agent Relative PPO activity (o/e) 

None 100.00 

Fresh radish extract 38.21 

Heated radish extract 27.18 

Citric acid 91.64 

Efficacy of processing method for pear juice 
production 

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

Optimization of process condition for osmotic 
dehydration ofpear 

Osmotic dehydration of pear slices was carried 
out by using different solute concentration (50
70%), process temperature (30-50°C) and sample 
geometry (5-15mm) to optimize the process 
condition for rapid dehydration and quality retention 
of dehydrated fruits. The results showed that water 
loss, solid gain, and weight reduction increased with 
the increase in the solute concentration and osmotic 
medium temperature while reverse was true with the 
sample geometry (fig 67). Maximwn loss of water 
occurred during the first 4 hrs of osmosis with 
continuous lowering of fruit weight. Best results 
were obtained when 5 mm slices were immersed in 
70°B sucrose solution. Dehydration rate ofpear was 
further increased with the increase in immersion time 
under all process conditions. It was observed that 
temperature of the medium has increasing effect on 
osmotic dehydration of pears. Water loss and solid 

Enzymatic 87.67 10.22 0.42 276 2967 
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pim -- i«mded to bo highest in the pws 
pr01:C81ed It 50'C compmd to thOIC at 40'C. 
Though higher procea tmlperatule teelll8 to 
prumute Wis war Joas duo to lowervilc:olity of 
1hcOlllllD1ic: mMjum'butih:e1ultedin11011-GIZ)'Jlllll:ic: 
'brownilla of pear 1licet1 imd lb.us a aligbtly low!W 
temperature of 40"C waa tecommended for 
m1jntaining tbe quality of pear daring Olllllotic: 
dehydration. 
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Fig67. B1rece ofproc:c!ll ta:Dp OD WLduringollllll& 
dcbydmlion ofpe&r 

Pby1lco-ehemlcal chaqea durlag osmotic 
dehydratioaofpear 

Bffec:tl ofdifmmt process vari.abk1 lilce 111lute 
W0161tllltian, J*UC Ill lllmpm1llure and i:tutomwiun 
time were 11udied on the 11Dttitioll81 quality (col oar. 
total phenol and uc:orbic acid content) ofpees aftt:r 
8 hofOIUIOm.Thenlllltexhibitedthat uc:orbicacid 
oon=t dcl2eucd wilh file incrcuc in :immenion 
time, IO!uie can1a1!1id:ion andproceu~· 

Jmmm1licm time WU found to bo most .impcallml: 
W:tcn 1fl'ecting tbe total phenolic c:onlmt. M<m: 

., 
a .. _ ..,., ___,... 

I: 
1: 

~we 

• __ ..., 
Fig 68a. Bft'eet of dry:ins lx:mpca&tule on moilture 

evapwltion 

tban60 % of1hotota1 phmolic:1"Mn loltat1ho mdof 
the Dllill>'ic: pt+; CCII The higlieat dmQiC ill total 
phenolic W1l8 obterved in file lllDP!e lhat W1l8 
.inn:oemed fur 1hc laogest time (8 h) in the osmotic: 
110llllion due to leaching md neptive impact of 
oxygen. However, this 1088 wu rechlced by •l!TIO!d 
50% when the immenion time wu ~to 2 
hours. Colour oftha productW1ll the onlyparameter 
that hid a rignificant illcrease during file osmotic 
procea, denoting colour inlmlifiution. It wu 
found that 001 Ill (a6) llllci yeilown- (b6) weie 

affected more .. compared to their brigbti =r (L•) 
whentheywm: treatedinolllllltk: 1olu!ion. 

Effect of.mple po.m.etry o• *'1111 beha'flor of 
pear 

Effectofll8lllflla geom.cry(rill& gobo and lllice) 
and dry:iDg IQuptCiaturc (SO, 60 and 70'C) 
studied in order to h&ve a stable pn>dw:t wilh final 
moisture COlllmlt of 12-IS-A.. The t-1ts nwealed 
that im:le&8iDg lhe diyingtanpe....tme !!hartcmcdtbe 
drying time iaespective of MmPle geometry (fig 
68a). There wu npid decreue in moisture dming 
lint houn of ~t clrying at 70"C and lhia 
phenomenon was not obeerved when drying wu 
pcrl'ooned at lower lllmpellltllre, inctic:iiting that 
diying tempenltll1e ia an impwiaut iKtor in diying 
~· Dryinj 'Peed 1i,prillc:antly increa8ed when 
diying w pmt;xmed with cubic umplo compced 
toringmal1liecumpkl due1o 1heirgtt.lta' llODllC:t 

are. dYr:ing d!yina (fig 68b). Dryinfwa1 very slow 
whm dices were used u dryingmaterial md itstill 
R:tlliacdmmethan21%moiatuR:CM::Da&r14lnof 

.. "' 
l ,1u 

1·•
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.~ 
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Fig 63b. Bffectaf11111ple pometry an drying!xlnvior 
afpeg 
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'labJe 24. nRaJ plmoBc and utlosfdantc.lp&dty ot'peer dlll'fnl eablaetdJ7big 

llneh,.... 2.8 2.8 9.9 9.9 
DltKpeu:lh 1.6 1.8 4.4 S.8 

2h 1.3 1.6 3.1 4.9 
4h 1.4 1.4 4.0 3.3 
811 1.2 1.1 3.3 3.1 

dryio,g. Pear ringtool::almost llhto mach a mo is tum 
eontcntof13% and this dtyiug ~W1l8 mlu.c:ed by 
3h when dryiD,g wu performed further with cubic 
samptos. 

mm of coDvective clry.llle on qwility of dried 
pear 

Cabinet dtyiug (30, 40 and SO"C) ofpear slic:es 
wu carried out in order to prochice prochic:t& with 
superior quality to tho traditional one. D:tying 
p1upcrlies su.di. as muislure, coloo:r. antioxidant a:a.d 
total phe!l.ols were delennined. Drying temperature 
indaced an me- in a• and b• value due to NEB 
reaction whidi. turned the dried pears into 
reddish and yellow colour. Brightn.eSIJ value 
~ ftom 72 10 64 showing only a small 
olllmSionindmt.c:o1ourduringthofirst4hofcabiut 
drying compam! to a• and b+ dlromatic parametcn 
which increased from 1.9-6.0 and 18-30, 
mipec!ively with tho drying process. Total. phenol 
~ with the drying time, ho~, DO 

significant diffurew:e wu observed between 
dift'ermt drying tempera!lnS (fable 24). D:ty:ing 
alsommlled in 50-<56 %Ioninlllltioxicl.ntaelivity at 
theendofdryingprocaa. 
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standardized.. Both mechanical and chemical 
tri:;a1mc:nts were: evaluated wilh 1c:apect to 
biochemicaland sensoryp!\lflertieiJofberfi:uit in tin 
am. Mcdianical trealmelit consisted ofpeeling and 
dc:coring (1X111uval ofslollc:) offruits wbi1c: dlcmical 
treatme!IU comprisedofJ!l"'servingChe ftllit insuaar 
symp of diffimmt concentrations with and without 
calcium ueamumt. Tho?1lsults showed thatmnoval 
of peel and stone improved Che overall sensory 
qualities (colour, appearance, texmrc, ta.cte) of 
C111111ed fruit. Unpeeled fruits we:ro Illllld as 
~lechietoeheirexces8iveshrivelingdllrillg 

Pig 69. Omnr4ba: frait with 8l1d without peding 

PlocwbichaoJoaforbera1•nlng 

(DMdonal Acd\llty) 

PCSbnoaandll&melhKanar 

The b« fruit ill grown in arid and semi-mid 
iq:iom of the cowmy and is nin:ly uti!jp;d in 
procesiiing. Therefore, the procesii protocol for 
preser1ationofb«fruits (cv Umrtzn} intincanswas 

storage (fig 69). Among tho sugar syrup 
~illhlliOll, 40'B Bugar 1Jy1Up WU foUlld beet. 
~the syrup S1mlgth beyond40"B resulted 
in browning ofcannedproduct. Further, additionof 
O.S% CaCl:i to the sugar syrup mlinlained die 
611111 ca of canned fruit nee to ill initial value. 
However, the diff~ in 6m11oess bdw- CaCl:i 
tteated.1111d UD.lmW:dftllits WllSDOt&igpificaot.Tb.us. 

I 
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a trea!mentcombination comprising ofdecor:iog ber 
fruilll followed by l~peeling, filliog in tin c:&IUI ( 401 
x 411) and coverins with bot 8\l&&r synip (40°B) 
containingO.S % CaCl,prior to exhausting, seaming 
andproceuingW8.11fuund. tobethe mostsppmpri.ate 
prooeas for canning ofber fruits and clewlopmentof 
new range of C\lllllled produf;IB. FurdJ.er woi:lt is in 
progras. 

DevelopmentofpDCu.matic IJllllbtcdairiqdnice 
forobloi.iftidta 

(Dlvldolllll Adbity) 

PC Slla.rma, RpfMl JWmar, Ma:aoj Mlbwv a:a4 
RKG>apta 

RemoVlll of &tont/core is a pre requisite for 
utifuationofob!Ollg ftuilll lih ber(cv. Unv'111) and 
fresh date palm in C11Dning, drying and other food 
prooesaing OpcilAOD.11. 'fheMore, an attempt WIS& 

made to develop apneumatic a.n.istedcoring <kvice 
for oblong fruits in gmeniI and her cv. Umran in 
pa:dicular. The pI010typO con.risls of a machino 
wh.ich operall::s with lhe help offour pneumatic air 
cylinclers having maxinmm working pressure of 10 
bar each. The machino comprisos of a. hopper. 
m~ble wooden roller, ex1ended fi1lit dioppea:;. 
cming phlnger and stone mnover outlet (fig 70). 
Wooden roll.ar has a. capacity to contain 6 fruits ata 
lime, wbfoh drops the :tiuils lhrough diopper into 
specific groove on wooden fi1lit holding base for 
mno'Ylll of stones. Coring phmger unit made of 
alllinleaa steel is auached to die main fiame. Froit 
fttdin& fiame movement, coring and cored 1i.'Qit 
removal plunger devices are controlled by 
pne1.lllla1ic airqlindcn.The hopperis inclinedatan 
anaJe of 30" with horizolllal which can be altered 
accordingly. Thero are fom wooden frames ofsi2:o 
18.S x 2ioeh(47 x Scm)wilh6fruitopeningBof one 
inch (2.S4 cm) dia. Th.eee ftameii are m01111ted on 
individual mild steel sheet which an1 furtberfied in 
equidistant manne:r on cin:ular movable unit which 
l\ltates only inclockwise direction. The wboleunit ilJ 
ass-Medonamain ftamemado ofmild steel (102 x 
102 cm). Once feeding is over in finlt frame, the 

coring of oblong fruil! OCQll'! in !bird framo via. 
coring aseeanbly :from which die 8lone is separated 
throughthe outlet. The coredfdestoned tiui:ts are1hen 
mnoved in the fourth framo via. opmingofwooden 

Fig. 70.Prototype viewofber decoring macbine 

base through phm,gel' mechmri!llJ! The mscJiine is 
alsosuitable for coringofotheroblongmatlike mm 
date palm fiuita. Further, improvemen18 in Reding 
m«hanietn are inpropu. 

Shelflifeenhancement llDd qlllllity lmproftmMt 
of Dlth1 ftalt by eo•trolllne ptdw-p bro'fnllnl: 
u.dngenz.ymetedm.ology 

BhantBbuhan 

Preliminary in vit10 enzyme studie!I were 
conducted. using eommel'Cial enzyme to evaluale 
effilctivmieu of various promising reagems in 
eonttollingphospholipll8e D (PLD) enzyme aclivi.ty. 
Screening of varioos alcohols and aldehydelJ wu 
amied out for their role as PLD inhibitors. bl vhm 
inhilrilor studios have r:evoaled that inhibitors like 
gly«r0l and inoaitol@(l %) weie able to inhibitdie 
PLDenzymeac!ivi1y. Outofdiffa:mt concmlration 
levels ofchellding agent like 1IDTA, addition of0.3 
pp:m.EDTAhavecontrolled1hePLDcm;ymeaclivity 
to an emnt of30 %. It ha& been found that PLD 
n!D1ains ac1ive in the temperature range of 5-lS"C. 
PLD enzyme a.ctivity s~ 1o decline at 
tempaa!me 20"C and st 40"C, 8S% of the initial 
enzymo aclivity used in enzyme assay was lost. 
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Fig. 71. FiM weekevalualionofLill:hi fruit slon:dat 
20°Cand 80"A> RH 

Expaimem has DDW been eet up to esta'blish 
eftective concentration of glyce:roVmo1itol in 
-1rollillg litchi pc:riemp PLD activity at low and 
ambiem te~.M0110valema or divalent ioll.3 
(1 mM) have no slimula!Ory elmct. pH optima. of 
PLD is in broad range of S.S to 7.S. Slight 
enhancement in enzyme ac1ivity wu observed at 
thesetwo pHvalues. 

Gly1;a:ol trealedlitehi.81111lplei werelllllllp.edfor 
flesh fim11es and bioyieldpointafter one week of 

storage at20-2S"C and 70-80 % RH (fig. 71). It has 
been found that glyc:erol 11:1:l11ed 1amplC11 have more 
bioyield point (13.S85 N) relative to the con!rol 
samp1os(9.12SN).Flesh fim11 ess ofglycerolm.ated 
samples has also been "'""3nced liom. control value 
of3.484 N to a vlWe of5.027 N. Wllll:T activity of 
pericarp samples after first week was 0.917 
(glycerol), 0.881 (bx.anol) and 0.885 (inoritol) aa 
compared to o.704 of control samples. 
Approximately l0%illcni:a.se inlightnessofpc:riemp 
samples ofglycerol treated litdiifruit was observed 
ucomparedtoOOD.UoL ThephospholipaseDactivity 
inpmene:eofglyl:a'olwufound.tobe relatiwly less 
1ha:ncontrol &ample&. On2"' day ofambient storago, 
4.829mt/gm liellhwei8htphoriJholipase activity in 
glycerol mealed sampla wa.s observedas compared 
to 14.939 nbt/gm fno.ish weight in coottol samplos. 
OvmJl teflllllJ indic.ilte !Owards glyeaol bued 
conlml mechanism ofhrowningdwin,gstonige. 
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Impset U11 nement of tedl.nologjel of ICAR· 
CIPBE'E,AICRPonPHTandAICRPoa.PET 

Alll1 K:amar D:bd1, llldu Rawld, SK Noda ud 
Ru,leett!tap 

The purpose of the study is to unclemand how 
tedmologiesofICAR-Cll'HET,AICRPonPBTand 
AICRP on PET are benefitina the intended 
beneficiaries and society. The proliminary 
infomiation on tedmieal. and~easpecls ~ 
coilecled from the carrot washer llSe1'8 and also 
dooumentodSllOCelill storyof'BatchaBai MoatStore, 
Medavllkb:m. Tank Road, Ki1plmk. Chemia.i', an 
elllreprenell1'8 ei1tal>lished wilh the effol'llJ ofAICRP 
on PHT. The economic indicators co!llplded for 
~tiouou.s ~ ca:aot washer suc:h aa benefit~ 
ratio {1.6), breekeven point (37.SS%). and psybe.ck 
period 7 month 6 days, mi found. reasonably good. 
Funher, the microbial waahing officioncy, 
meeU!lical washing efficiency and broise 
pe:n::entage arc found to the tune af9l.70, 78.S7 and 
9.37 % resi-1ively at fannerll' fields indicaliog 
tedmieal. feasibility of the machine. Nonetheless. 
~curs ffllli:ml the rcduciion in ld>om 
chudge:ry and saving of cost and time per unit of 
emot washing lmporamlly, the cmot washing 
machine illwell received bycarrotgrowing fannel'll 
of'Hmyana. Rajas than, UttarPradesh, etc. 

The B!!h)baBai meet shop {Mr. F. Mohamed. 
Batcha and hill daugbr Ma. Fathima Batdia) (fig. 
72) has given solution for handling and 
transportalion of meat. (end to end approach) in 
hygienicand tiesh conditions. Right from procur:iog 
tho meat to c:uuilJg and Belling it to the<:Witomer&, at 
eech slagelllm.Ostcareiiblkento bepIllemeethsh 
and me from microbe&. The society ill round to be 
benefited in U!rmJ of gellillg rueculent chicken. 
11111Uon.C\1Stom cutandothe:rpt'O<hictssuch.aimiu.on 
c:un:y COis, mintt(I meat, mutton boneless, lamb 
c:hops, lambdumb inhygieni.c;allypa.eked inspecial 
food gradepackagingand Cl'anBpOt1ed in~ 
van, designed by AICRP on PHT. Cryo freeze ill 
being used fur small qwmtity storage and tnsruport. 

Theconsumerswerefound to 'be atlractedsince there 
is an inceasio,g trend towards onlino order for door 
delivery at 11111SOnable prices. The technical. 
support/guidance of Cbennai centre of AICRP on 
PHT has heJpod tho en1'11!flIOllCllll' in expanding hill 
bwrineu by providing an efficient 6}'lltem for 
1rall.9poliationandmaricetingofmeat. 

Fig. 72 A view ofBa•cl.aBai shop 

Devdopmeat of national datab8.!le OD. pott 
harmlttedmolqla 

wtaRaW111,TW>lr.AlludwlSKNada 

Commodity wile data were colle<:ted on post· 
h.arvestmachineryand.equipmem. Thticommoditios 
lib ema1s (wheat, rice, ~). pullle6 (n!d gram. 
chidtpea,pigeonpea),ftuill (pomegrenate, ballena, 
litcbi, pincepple, cu.dBrd apple, mango, citrus), 
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Fig. 73.The homepage oftl&tional dmbese on 

post-harvest technologies 

vegetables (potato, onion, tomato, 8l'M1 pea), oil 
seeds (soybean. gr:oundimt and m.uallll:d), spicea 
(turmeric, coriander, jinger, cardamom, black 
pepper}, moatandfuh,and plantationcrops(cashew 
nut, ~collllt, am;anut) Wc:N covcml. lnfotmalion 
wu ~llected on aspecllJ lib malurity indi.oel. 
harvesting season, equipmem and gadgets mquired 
for post-harvest procoasiug operations viz. 
harvesting, Chrellhing, shelling, dehus'k;ng. peeling. 
crushing, cleaning, desto:ning, sortinglgrading, 
washing. drying, grincling, milling, oil mraction. 
packaging and storage. Each of 1he macl!ines/ 
gadsm listed in thi.11 database is ~cdwith 
tho complete addre!s of 1ho ~sYs 
upplier(s) including phone numbers, e-mails 
alon,gwith the photographs and apJlloxim•te COit of 
1ho machine. Tho ftont ond ofdataba!e sof\wiin! is 
developed with use of l'HP and HTML and die 
d•tpba•e is developed with mySQL format. This 
dmbaso has beeii uploaded on ICAR·CIPHET 
webBile. The usercan see lhed81a and re1Ji1m: it for 
tee.cly tefettnee. Ad.clitional data regarding crops lllld 
m.achinos can also be added to the database by the 
~The whole home page ofdlilabaae ia 
shown infia. 73. 

Developmentofca:rrkrsyatemforHvetabJe c11p1 
rohu. (Ldsg rolda Hamilton) and tilvcr carp 
(~p~Valeaden.D.ee) 

AUM•uc!+cti,Tl:aldrAlnwlandMoolla 

Tho livo fish caaier system (LFCS) was 
developed with dimmsj0115 660mm X 660mm. X 
390mm, capacity: 110 Litnls (fig. 74, 7S) and also 
withaerationsymm(fig. 76).Thirdlabtestingoflhe 
ca:aicr ll}'lltCmwithSilverCarp(Hypop/IJ}lamidltliyJ 
1'W"/itrix) (40MOO g individual weiPi) WU caaied 
out suceeHfully. Wdh fuh density of 2:10 (no. of 
fish; lilnl of Wlltar), container capacity 100 liter, 
Di880lve Oxygen4-6 mg/Liter, 300.4 wa=:exc:Nnge 
and contil!ual u.mtion by ACfDC aenitor, 70-80% 
fish survMl was achi.cwed in 24 hours of storage 
lime. 

Pig. 74. Stackable live full tmnspolt oolllai:otK 

• 
1~1,_........,.,-t::~--~ I
-· - ---· - ....- -- ·------- , -.-·- .~  ,.. . 

I• •• 

" '• .. 

Fig. 7S. D:iagam ofstackable live fulh 
tn:n8p0rt~ 
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Fig. 76. Ballay opeqted llCZ1IWr' 

l'nleat tn.dldOJUd mcU!od: Tuidilionally, whole 
be.ck&ide of trllek i.& converted inlO a small pool of 
water with plastic (LDPMIDPE lhee!s) lining!l 
Aemion is done wi1h feet; the lmCk mectli wi1h 
frequent acciden!s chle to water rplaahina; fish 
receive injuries duo to manual aeration and 
oxliaustivohandling,with ollimate fishsurviwlity of 
50-A.. 

LJl'CSA.dftatqel 

• 	 knilion is mechanized by i:ntegra1iog aerator 
withtheconllliner. 

• 	 Containers are stackable and filcilitate any 
q,wm!ityoffish llawpoxtation. 

• 	 Diffm:nt si= and spe<:iet of fish ca be 
separately transported in the same tru.ck and 
Ulllikti1hetraditional method, there is no need of 
spec;ieswiseorlrizc wiae segregation. 

• 	 Compc1111ai"'ti:•ati'lll.oftru.cl.backreduc:ee the 
ri.llb ofaccidem and injuries to fish, gives 70
90%smviwlityoffish. 

• 	 The wboid Bhapet facililale ~ loading 
andhandlingwitbOllttou.cbinifieh. 

Developmentofportable lmpedaaee ulll;JZerfor 
detection offretlul.nl offieh 

(DMdonalAdbUy) 

MNdbu.dAUM•,..,d1ull 

Fish is sold lllld pri~ on fu:elmeaa eriteria; 
however, there i8 no fish fi:eehn~s ~ in Indian 
context. All existing ttaditional methods are 
subj"1ive, lime ~ expen.ai.ve, deatruc:tive 
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lllld also iequiie skilled person.a. The msoan:h woi:k 
fOCU8ed on establishing a univenal and scmitivc 
parameter as indicator of fish IM!hne!IS Qlking into 
atcOallt 1he fact that elcdrieal p1opexties of fish 
tissu.c are spoilage dependent. Elcelrodes~ 
in the iJySton(3MECG, round) to ~t fteslmes& of 
fish, comistofbe.so1inillgmstmial,eondaaiYe gel, and 
elecilcdo bw:lde.. It is a lrlm8du0« lhllt lell8M ion 
disln"bldion011tbesuriaoeof~.•~vemtheion 
cur:rart to elcctrmammt.. One side ofthe &c1rode is 
Slickytbatoomesimo01•1t1¥ t withtissue, wbilelhoclhlr 
sideCOD8isW of~metal alledled toa1eedwire 

Fig. 77. Non-invasive o~odes used incleWfing 
ftoeohl!f'11sof fish 

Otaphical User: lD.U!rfaoe is boillg dcwel.opod for 
tming fish at different Slal't and deb frequencies 
(few Hz to Sevmll MHz). Developed Softwan: is 
ablo to display the recorded msdiDg in graph! for 
analyai3 and:fiirdJl:rdisplay the resultonLCD touch 
panel 

The innrument beiog developed will find 
apfllication in fish pdingandsorting opemtions in 
fish processinginclustryandfish markm(wholesale 
andmail units) (fig. 78). 

Fig. 78. Portable impedlmce IDJll.yzcr under fabri1:ation 

I 

http:expen.ai.ve
http:offretlul.nl


ANNUALREPORT 2014-15 


cAICRP OD Post-Harvest Tedmology) 


FoodGralnJStctor 

Development of low colt re1o11able po•eh 
techaoloey forprete:r\'UiOll ofnditionalOllOUI 
pot/II (Bbubanennreutre) 

The ingredient proportion (30% sugar and l~A. 
s1fii with cheelle) beked at 200"C for th for 
pxepmation of Chcuta poda (c1-e based babd 
sweet p:rodu.c;t) (fig. 79)hu beai.sta:odardizcd b88ed 
ontextureandsensoryscorell.llillgRe!lponse S01face 
Methodology (RSM). Higher proportion of sugar 
content in cMena poda leads to oozing of sugar 
syrup ft\'!111 theproduct during retort proceesing and 
less quantity sugar affected the~ and sensory 
attn.1'1114!11. R.e1ort procen:ing timo for 200 g cltAeM 
pq11a m.1....m•reofdoliable pou.ch wa.iJ found to be 
30minafterthemo:rtattaincd 12l"C.Ittook IS min 
1oachieve 120"ClltthocenterofcMenapodaduriog 
retort proceesing. vacuuminaide lhe pouch(fig. 80) 
aft« thermal processing maintainedthe odourofthe 
productduriogstorllgOduetopreventionofoxidative 
~ty.~. total plate wuo.t, yeasi, mould 
countandperoxidevalue inaeesedataslowerrme in 
neon prooerised product companld to 118111p!es 
without retort ~ing. Rdort p11cbged clthen4 
pqda (fig. 81) ooal4 be stored for 28 days under 
ambient condition with aoceptable microbial and 
scmory qualily. 

Fig. 79. Clietlna p«la p1~wilh diffemrt 
composition 

Fig. 80. Vacwmpacla:dand ati:rilizcd unitpacb:t 

Fig. 81. Rdortsterilizalion.of~p«/a 

Developmentofozonebatedttoragee~for 

ma••&f91illledllngnlu(Colmbatore-tre) 

The cmginemng p1opel1ies ofgrains at Yllriou.s 
moisture contems were cletennined 11.11ing standanl. 
techniques and thoir eft'ec:m on storage chamber 
designwm:evaluated(Table2S). 

I 
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Table 25. Engineering properties ofgrains 

Properties Paddy (ADT 43) 
(11.86 to 13.61 % 
d.b.) 

Length, mm 7.78 - 7.97 
Width, mm 2.36 -2.55 
Thickness, mm 1.73 - 1.88 
Equivalent diameter, mm 3.22 - 3.39 
Aspect ratio, % 30.55 - 31.91 
Thousand grain weight, g 18.24 - 24.07 
Sphericity 0.41 - 0.42 
Surface area, mm 

2 28.91 - 31.82 
Bulle density, kg/m3 568 - 613 
True density, kg/m3 1069- 994 
Porosity,% 46.82 - 38.27 

Rice (ADT-43) 
(11.SS to 16.84% 
d.b) 

4.98 - 5.39 
1.63 - 1.87 
1.33 - 1.52 
2.30 - 2.48 
33.10 - 34.66 
10.70 - 14.59 
0.45 - 0.47 
14.58 - 16.94 
712 to 676 
961.89 - 975.24 
26.97 - 29 .66 

Green gram (CO 8) 
(10.86 to ll.30% d.b.) 

4.4-4.59 
3.27 - 3.44 
3.23 - 3.41 
3.59 - 3.88 

38.6 - 46.4 
0.81- 0.84 

722.78 - 689.95 
1159 - 1179 
37.64 - 42.32 

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

The Ozone toxicity was determined using time 
response bioassays at the dosage rate of 500, 750, 
1000, 1250 and 1500 ppm ozone in a continuous flow 
of 2 L min-1

• The experimental results were 
statistically analyzed using the AGRES (7.01) and 
Polo Plus (2.0) software. 

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

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

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

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

The present trial was conducted at two different 
dose of botanical 'C' (50 ppm & 25 ppm} at three 
different storage conditions for the storage of rice. 
The storage conditions being fully filled containers, 
3/4th filled containers and half filled containers with 

http:0.81-0.84
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Table 26. Effect of Botanical "C" on Tribolium castaneum at different storage intervals 

Treatment JMAS 6MAS 9MAS 

Botanical 'C' 50 ppm (full capacity) 5.00 6.67 8.33 

Botanical 'C' 50 ppm (3/4 capacity) 3.33 5.00 5.00 

Botanical 'C' 50 ppm (half capacity) 0.00 1.67 3.33 

Botanical 'C' 25 ppm (full capacity) 3.33 5.00 6.67 

Botanical 'C' 25 ppm (3/4 capacity) 8.33 10.00 11.67 

Botanical 'C' 25 ppm (halfcapacity) 11.67 13.33 16.67 

Control (full capacity) 13.33 15.00 21.67 

Control (3/4 capacity) 18.33 20.00 26.67 

Control (half capacity) 20.00 23.33 30.00 

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

The combinations of broken rice and banana 
were selected in the ratios of~:B40, R,0:B30, ~0:B20, 
~:B10 with an increased amount of rice and 
decreased amount of banana powder. Initial trials 
were conducted on extrusion ofrice and banana flour 
mixture at various proportions after conditioning the 
mixture to 16% moisture content. Extrusion trials 
were carried out in a single screw food extruder. 
Extrusion was carried out for these four different 
blends under different die zone temperatures of170, 

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

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

rice. Botanical 'C @ 50 ppm and 25 ppm were then 
added to the containers. Three sets ofsimilarly filled 
containers with green gram were kept as control. Ten 
pairs offreshly emerged Tribolium castaneum were 
introduced to each treatment (1/2 filled, 3/41h and full 
filled container). The observations were made at 3 
months intervals (Table 26). Itwas observed that rice 
kept half filled in containers with application of 
botanical 'C' @ 50 ppm showed the best results with 
only 1.11 damaged grain even after 9 months of 
storage followed by rice kept 3/41h filled containers 
with the application of botanical 'C' @ 25 ppm 
(Table 26). The control treatments (without 
application of botanical 'C') showed substantial 
dam.ageby Tribolium castaneum. 

180, 190, 200°C with an extruder screw speeds of80, 
100 and 120 rpm. Quality ofthe extrudates assessed 
in terms of bulk density, expansion ratio, water 
activity, water absorption index, water solubility 
index and textural property (crispness) and browning 
index. 

Extruded samples were packed in laminated 
aluminum pouches with nitrogen flushing and were 
kept for storage studies. In third month, the quality of 
the product was analyzed for different properties like 
bulk density, expansion ratio, water activity, water 
absorption index, water solubility index and textural 
property (crispness) and browning index. 
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ash + neem seed kernel powder. The minimum of 
62.40 % adult inhibitions wa:e exhibited by iJyash 
alone at 10glkaseeds. 

Bordcullureleflor 

Devdopmentorturmene81.ica'(Abla-tre) 

Cutting/slicing of turmeric rhizomes is 
neceeeery in order to acbiew &st drying for 
preparation oftunneriepowder. Inorderto 1olvethe 
problem.pGWQ' operatedtmmeric a1ker (Qipaeity
250 kg/h) was developed. The machine (fig. 82)CUl3 
theturmeric rhizomes in10 slioesafdesiredthickness 
fi:om21o Smm.Atopeimmn wnditionofrotorspeed 
400 rpm, slice thicknellS 2.5 mm and chlral:ion aftel' 
harvest zero days I.e. fresh tunneric diizomes, the 
alicillg.lcutling efliei.eney, pen:ent dam•ge and 
capacity were found tobe 74.74%, 24.95% and385 
kg/h, 111spectively. Colt ofprocessing was a.uessed 
to bo Ra. 350/- per ton ofturmeric. Tho medrine is 
teiclmicallyfeeaibleandeeonomicallyviable. 

Fig. 82. 1\nmaic slic« 

MlcrobW pmcalhlg of frll.lt "'8.!lte for the 
product devdopm.mt of anlma! feed (Buplore 
~tre) 

The feed based on mango waste (fig. 83) was 
developed. for poultry chicks I fish.I mbbit. Mango 
peel fermented by daal inoculation with L. 
p/anlanlm and S. boulimJI significantly eohanced 
lhe protein. (7.88%), fut (4.18) a:o.d ash (5.74 %) 
comentoveranun-inoolletedoontrol(4.89"/o, 1.78% 
and334% protein,fatandash,respectively). Mango 

i-1 feunented with S. boulimJIJ alono or in 
combinationwilhL.pkmtarumwumoreefficientin 
fennenting man.go peelwaste. Further, mango seed 
mers1 111ppl.emented with l % aunnonimn sulphate 
and fermented by yeast s. bou1rii ngnifi~D1ly 
enhanced. p:roteio. (14.l7*~), fill (S.39*~) and ash 
(S.90%) over an un-inoeulated comrol (S.17*Ai, 
1.81% 1111d 3.92%, IeS~tively). The IeSuba 
reveeled that m.an,go peel supplemented with I % 
ammoni:um1ulpbato, lO%soyabeanand 10%maize 
gritB frmlc:nted by Biagle iDoc;ulation with yeast S. 
lxndardii enhanced highest pro1e:in (18.98%) 
followed by fermenta1ion by dual inocula1ion with 
lactic acid 1*tc:ria and yeut (18.70%) over 1m

inoc>ilatedconttol(6.6S%). 

Fig. 83. Feed/powder frommango peel and seed 

Devdopmeatofmah11a lltllmen n:moval maebllle 
(Bhllballawvcmtre) 

Poweropamdm.ah:ua stamen removal macJiine 
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(fig. 84)bubeen developed whkhCODSisl8 ofarup 
bar moanllidcylinder (ISO mm dia, 2SO mm kngth), 
OICillating sievo, O.S hp motor md 20 mm dia. abaft, 
hood and &ame. Stamen mnoval e>llic:imcy and 
whole flower rewvei:y were fnlll!d 1o be 97.1 and 
88.47%, respoctively at 11% (w.b) moilture wnteut 
wifh 900 rpm 8lld 9.5 mm l10DCllft ck:aiw whieh 
wuthe optimum condition. 

DeYelopmeat of proce11 techaolo&f for 
preplll'atlon ud ttorap of beftl'llC'I from 
watennclon(Bhahaaawaremtn) 

Wab::rmelon Iui1:e 
wu r:xtracted msm••lly 
and hlleted llt 60"C for 
IS milwa. Adctition of 
120 ppm sodium 
benzoe1e md 0.5 ,.... 
cilriciacmllGd the ahclf 
life up to 6 month• 
daring bulk storage 
under refrigerated 
condition (8 to IO"C) 
which could bo ll!IOd for 
p r e p a rat i o a o f Fla. SS. Wmernelon bevcn&c 
watermelon beverqea with lll8biliMr 

(fig. SS). To owrcome the problemofelom&x· of 
tbc beverage& during &Image, addiliOD of lrtabilmz' 
likepectinandcaiboxymethylcellulose (CMC)was 
llandardized using IMpOllff lllll'face methodology 
(RSM). R'.I'Swi1h lS:l brix to acid ratio, 20 %juil:e 
11114 t % pectin u stabi.lizer save optimum reault 
buedonscmoryllttnlrute&. 

Denlopment of Oll•JiAe endln& .,.tem baaed Oil 

lntenW and an.mu qu•Htl• or mango ullng 
mac:htse Yidon tedinology(CobnlJatoreeeldn) 

Tntemll and external quality pmmeterl of 
Baqalumvar. (mango)were stwiiedwilhoff-seuon 
mango. The pammetms llUCh u volumo, weight, 
Al'filce area, pulp weight of individual fruit were 
meamred u extenwJ quality facton. The images 
W11r11 captured with nmmal DSC md 6'w imap 
pn:l C C Hing &1eps like O..nnd KjlilatiOD RGB to 
GrayScale, 'lbresholdiq.MmphologicalOperation 
W11r11 curled out. Bued on the lllUdiod quality 
puametca,matbmw1icalmode11waedevelopedto 
predict tile external parameters using image 
proceuing. Tho po1itive rlllUits were obtlined in 
Llnear modell,2"' lllld3•Olderpolynomialmodels to 
predict the eztrmaJ quality parmnelr:nl lib: fruit 
volumo, individual fruit weight IDing projec:tlld 

Table 27. Modella1 raalla '8preclld die menwqulltyplll'llld.al (wd&ht 111111 volune) ofmup 

IKoMllI. ....... ONlll•··· a• RMa x' 
.... 
l w.igbS 

True\blume 

U.-model 
ftx) - a'°I: + b 

~ 
fl:a) • aex • + b'°I: + c 

~=;'
1(11) - aex• + b"lt1 + ,,ex 
+d 

U.-model 
l(li) - a"'z + b 

~ 
11::11) • aex' + b'°I: + o 

:.1.::;1 
fl:a) • aex' + b"lt1 + ,,ex 
+d 

•= 1.SQI 0.88S 2.18 5.16 
b• 40.64 
· - -0.0312 0.911 2.048 "4.753 
b- 5."458 
c = -37AI 

· - 0.0094
b- -1M6 

o..919.Z l.835 "4.19' 

c  '17.62 
d • . 1..2o47 

· - 1.11199 0.891' 3.331 24.302 
b- 40.69
•= -0.0'lO!I 0.9461 2..417 11.766 
b - 9.113 
0 - ·141.3 
•= 0.0111 0.9505 1.601 9.946 
b = -1.909 
c 102 
d- -1699 
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calmlmdby image processing method. The results 
obtainedfrom the filledmodelsan:giveninTab~27. 

Shadefreeimsgingdlamberwa.11developedwith 
thodimerurionof20" X l7wx20w. Thoillfernal ~ 
wu made wi1h light ~on. ooiding Top of!he 
ch•mbtt, the camera wu fixed with cireulsr 
tlomicent lamp around the camm. lens along with 
lightfoeusing ma:ogcmenl. 

Hach m.ango was serially numbered. and images 
were capCured uaing DSLR. ca:me111 equipped with 
CMOS 8C!1SOI' atC011.8tant light intenaity, fixed focal 
lengthandexposuro. Thoe•t•n nsl qualityfil.ctDrs likt> 
weight, volumo, ~ area, geoml!lric, a:rilhm.l!tic 
meall ~length (L). width (W) andChidm.eel 
(f) wa:e mce811Md.. Tiie illlemal quality factors vtir. 
fimmess, TSS, ex1ernal. and iDlema1 colom vaNes. 
pHadtitnble acidity ofwm:epondillgmango&oillJ 
wererecordedeve:ryday. 

The ~ptuml color imagal WCR eonvclted into 
lf.'fI.'I ecale image. ~!cling teelmiqlie and 
moqihological operations Wet\'/ done to sepanUe tho 
iq;ionofintm:st(ROI) from the ~dand to 
caICQ!ate the mJl!lh<7 of pixels inside the ROI, 
respecliiely. The objoct with known an'J8. was kept 
dm:mg image eapturiug I& a ixf~ in-om to 
convelt the no. ofpixel into area. Theprojecledarea 
(Pip} was calculatod. by converting 1ho number of 
piMtsintorea1. timova1ue (ina)using lhisml!AllWe. 

Three models m. linear, quadratic and cubic 
wereexplored. Qu.adratiemodelwasfound.to bo belt 
llllitable to pm:li~ weight, vohmle. su:rfa4;e -. 
geometricand arithmetic meandian:lemwi:thhigher 
aecuraey (RZ><>.95). At tho same time length (L), 
widlli. (W) and dili:kness (f) ~noi be pm:lieted 
emctively {R"<0.90) 11.1ina projected area (Pip) 
computed by image processing. These findings 
wouldbemon:usefulinmaehinevisionespeeiallyin 
gmdio.g 8lld sorting of mango ihlim Wlina image 
prooessing techniques. The fabrication of online 
gmdiog madrineisUlldczp:rogras. 

C«on11tde-chelllng111.1ehllle{Kuargod unm) 

c.oew.utde abellingmac:hinehasbeendeaigiied 
with the objective to reduceboth time and dn!dge:iy 

involved in tho manual c!Hhelling proeess. Two 
eon.cenlri~y rotating eiic1'lar blade and a 
S1lltionary shift on which cocomtt is placed firmly 
an1 the major componmlll of the do-shelling 
machine. Coeonutto beproeeslleGiBpmsed towvds 
the mtatin,g blades by finnly placing on the 
s13tionaiy shaft. Shell gm detached from the kernel 
due w the impact fom: of the :rotaUng blade. 
Fab:ricatiO!l/developmemofprototype is inprops 
(fig.86). 

, 

q 

Fig. 86. C-Utdo-shellillg macbino- e:ngineeril1g 
clniwing and imimation 

Developm•tofptlotlevelpl'O*ludtMhnology 
for the prod•etlon orhealth foodl from meo•ut 
milk. rnfdue lllld 'rircba COC'ODUt oil Clke 
(Kua.rgod un:tn) 

The proce111 pxotuwls fur the prodllction of 
health food3 from coconut milk mi:idue ond Vugin 
cocolillt oil c8ke have been stan.danlized.. The 
coconut milk rosidue and VCO eake were 
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inemponstedwithbrokenrioe, maizoandpeadmi&t 
atdilfcrent propo%liou (0:100, 20:80 and 40:60) in 
the pmduc1ion ofexlmdates usin,g co-mtalin,g twin 
!im'W extruder (Mis Basie Technology Private 
Limiled, Ki.lllad1a, India). The expansion index, 
cnmchinessandsensoryevaluationofthe developed 
extnulatmwere determinedusingS1alldardm.c.Chods. 
The sweet 111111eb wu lllllde by dipping die~ 
ofcocolillt milkmidae (6.25%) and routed brohn 
rloe powder (625%} in caramelized sugar syrup 
(31.25%) and molded imo I'OUll.d ball Bhllpe and it 
wasfoundaccepmblebytheconsumers(fig. 87). 

Fig. 87. ~ from coco:ttu1 milk reUdw: and 
virgineoc:oaut cxil. eake 

Development of paek•glng tedmology for frelh 
Op tocUalleeChefrllhdfUfe (Bllichureeu.tR) 

The new honeycomb S1rac1llred packaging 
material was designed for pacbging of ftesh fig 
fruil8. Thiseon..:ept WU adopted and compmed with 
the earlier best treatment (one kg CFB box) for the 
fuoJsh fig fruit. Honey comb struduRld packaging 
material. with inBmbiog eirde diameter of50 mm 
andSO mmheight was desi&ned as pea' the physical 
dimensions aftho ftellh fig mats. The cmft paper of 
90 and 120 GSM W11& selededfor :&briC'lllioghODe)' 
comb struc1medpackaging m.ataial. Fmhfig fraiU 

Fig. 88. Packaging of fi:qh lip in honey oomb 
struc11ndpackagillgmalft'ial. 

were procured fi\lm Che local maiket and the trial 
expe1im.mts were carried out for assessing the 
lrall&po?tation Joa- of ftesh fig fNit& uiriDg the 
desipedhoneycombstructuredpsclragingmata:iaJ. 
in com_peri.sml with the one kg CFB box and 10 q 
bulkpackaging(fig. 88).Thotransportation trialsan1 
being conducted with newly desiped honey comb 
S11:111:1Uredpackagin.gmaterial. 

Developm.ecat of p~ ftthnoloa for tWCh 
pnidactlon trom tlklur rllzomet (~ 
lllllpltllfollilL.), (Raldlureentft) 

Imptoved pro"ss technology for starch 
extraction from tiJdtur rhizomes wu developed. 
Paltial """""3nivdion af the traditional t«:lmology 
of Che tikhur ~h c:x1rlll;lion by tribal &milies 
resulted in inaeesed yield of3-4 % of8larcll, with 
nlductlon in processing time. About l.5 to 1.75 
quinlal3 ofrliizomea C11D. be handled by two penom 
inad&.y. Tbepa:formanceofCTCRIstan:he:xtnl.ctor 

was evaluated for extraction of stmdi from tlkllur 
rhizomeeandoptimmnst11n;hm:overyof8.28%W1l3 

acbieved with rhi2:om.es ofdilfettitt si7.es at rasper 
drumspeed of2000rpm. The me?gyrequimnent in 
tliiB speed W1l3 abo found 10 be the loweat with die 
maximllDl caeacity of6Ski/h. The calculated cost 
was round to be Rs. 18.50 per kg of81an:h powder. 
Enhimcwl produetion of ti»wr BINXh c:<JUP1ed with 
be«ter maiket prh:es has led 10 enhanced in.come of 
thogroups involved inthebusiness. 

TecboJO&Y for 'Vlllue aclditio11 of mllOroom 
(Solmuentre) 

Themwhroom.Wllll l>lanched with KMS (O.S%) 
+ Citric acid (1%) and dried inlO cabinet dryer at 
60"C at 10-11% m~ colltent and was grinded 
inlO powder. Pleurotus powderis added in di.fl'm:nt 
concenilation& 10 the wheat flour fur value addition 
and tho prodacts we:re screened on the basis of 
ph~hmnical and sensory d1.11mct«islie8. On 
die basis ofsensory analysis, combination of90:10 
was found 10be thobestamongallthe trealmeiits for 
the pi:epma1ion ofbxead. In T, (control) the cmeigy 
value was 271.08 KJ/kg and on addition of 
lll!lllhroom, the IDllXimum energy vahle achieved 
was 277.134 X1/Jra. Tun ~t fortification wu 
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found optimum for the pnparation of mushroom 
fOltifi.edclulpa#i. 

Mecbenlzpffon afYlllue r.balJI ohralnllt(Srfnqar 
cen.tre) 

Pormble walnut debnUer (ctiml'Jlliona: front 
vi-= 13701111Dx880mm,aidevi-: 13701111Dx480 
llllll) WU developed llld evaluated (fig. 89). The 
capacity wu recormd l88.38 kg.lb will! ddmllin& 
ef!Nimcy of 95.97% and fully debnl!ed walnut 
pc:rocntagr: (98.84%) llld breUage ofnull (1.18%). 
Wa1m:d: deJml!er WU foaod II> be die Dllllt effec1iw: 

when peen walmlll Win sprayed with cChephon 
(0.3%) ... ~ fur hull dchillCeDCC md 
werelllbjecmdII>dm1mng 4 days lifter i!pl'&Ying. 

Fig. 89. Wl1mit ddmllcr UDclcr C9almtion 

MAJ"ofediblewu COld2d pudoa fruJt (TaY111111r 
cen.tre) 

Pasion mm ia highly perishable and 1- m 
quality i!D!!X:>di.iely ~the _...,,, day oflmveat. 
Wax applicator wu detigned and developed to 
mendthe sholflif9 ofpudonhit[(fig.90(a)&:(b)], 
whichamapply aUDi1'orm lllld ~elc impc:nioua 
coatingto eech hitinacxmtm•oodymovingltrelm 
offruits. Tho major part1 of Ibo mecbino are f:eod. 
bopp11r, tank, paws llOlln:o, rollan and bru&bm, 
collecting tray, wax 11Upply syrtemand l!llinftame. 
Feed bopper of aim 36 x 18 x 33 cm fixed with a 

slightly incline angle of 10", which iJ bued on 
spbericity and qle ofrepose offruitrl. The tank of 
capacitySI was fixed in. thebottomofthe1llllilltnme 
and itwa& designodinsuch •way thstthe exceawax 
a&r1he appl.ie8l:iuD. embe eollcclcd A ainglo-phuc: 
electricmotol'Wlllluaed II> dri:w: the mainlbdt.Three 
pecfuxatedrollem mdbrushes meu-ito tram&r the 
e1"88 wu. eprayed aRr the fi'llila to the tank 111d 3 
roller brushes to ensure llllifurm appliadion ofwa 
and to avoid btuising of fruits. A reetangular 
collec:ling tray eolleclll the coated f.iuila. A 
cealrifUgalpamp helpll in llBluferriag the WIX from 
tho tank to tho Sjllayiog tube which ia having a 
nqrnherofholetfuraJDYiagtheWlllt. 

The capacity ofwax applicator wu found tobe 
250 kgih. Tho preliminaiy testing ofwu: applicator 
wu conducted with pullion ftuii to evahiale ill 
pcrli:1111Ml!!CC. 0n testin& the coatinge:llicimwyWU 

le.u due to tho insuflicimt conveying lqth to 
uniformlysmeet/coatthe wu.over die ftuiis. Hence 
to improw the efficiency, this lengthand the number 
ofrollen were alsoincreuedllllilllbly. 

Fig. 90(a) FintModd (b) Second Madel 

Devd.opmmt of camn. atardl. baled •dhetke 
formalatlom for eorngattag and paper 
lndtutria('li1Yaadnunceatre) 

AdheaM: pastel hued on nltivc u well u 
modified cassava starch, u mullipmpo1e ~ 
have b- developed. md tMIDd.. Tho pullD bl 
moirture resirlant lbd doea not undergo 1yneresil 
lll!dmicrobialcontamination. Itcanbeuaedforboot. 
binding, rti<ting labels onbottles, maldng mvelop1 
and pllpe1" pouehet, ricking labe1I on filbril:1, pllpe1" 
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boxes etc. A Ready-to-Mix two-part moisture 
resistant adhesive consisting of two components, 
which can be mixed together at the time ofuse has 
been developed. It is found suitable for binding hard 
materials. 

Livestock sector 

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

Process protocols were standardized for buffalo 
meat emulsion sausage nuggets, meat slices and 
kabab. The results revealed that slight increase in the 
quantity of meat resulted into significant change in 
the moisture content of the products. Further it is 
evident from the results that foxtail millet is the 
deciding factor for the ash content ofthe developed 
product. The range of fat content was between 5.00 
and 5 .52% in developed samples and pH ofsausages 
freshly prepared samples was near 6.5. The 
fortification ofsausages (meat 94.99 g, foxtail millet 
6.48 g) was optimized using RSM; moisture 68.53%, 
fat 5.05%, ash2.0% andpH 6.34. 

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

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

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

Novel technology for restructured pork ham 
(Khanapara centre) 

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

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

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

product could be safely stored up to a period of60 
days. 

Developm.mt of &h maw llJlq hybrid IOlu' 
btomwpowe:ieel dlJlll'(Mangaloreeentre) 

Technology for hygienieally prooeesed salt
dried fishery produ.ct8 WU devclOfled. Theimproved 
venion of meduinical solar drier OOll:pled with 
biomaasboaternotonlyholps to oven:omodleinsec:t 
infeelation but ilso avoid3 fungal and microbial 
problems. The masala ~anchovies dried using 
solar hybrid biomass diyer was observed to havo 
extended shelf life even after 2 months of storage 
thanuw:oamdsample. 

Qualityffl1111at1on oflllelCrtable fermented pork 
••HgeMDodlfled salt ad fat content (Mumbai 
-tre) 

The ~ protoeol WM developed ud 
standanlized for preparation ofraw fennentcd pork 
Sllllllllpl which can be stored upto two months at 
lllJlbim.t ~. Pedi<x:tJccus ~@ 
180mg.lk:gandGlaoonodeltaLactone@ 1%in meet 
emulsion me recommended as an acidolmt during 
lhe pxepanmon offe:tmo::nted porlt ~ having 
shelf-life of 60 days with acceptable microbial, 
physico-chemical, nuttitional and semory attributes 

oftho procb:1s atambillllt stD:rag& tm:lperatum. 'fh& 
pro<:Cllt protoool ia being adopted by food industry 
oncommercialscale. 

.Jqprysedor 

OrglUllc Jagge:ry eubet altmlatm to mgar an.d 
aftiftdal1"eetenen(Aalbpalle-tre) 

The~ proeocols have been. developed for 
productionofo:iganicjagga:yoobesas an alll':ma!M: 

to sugar (fig. 92). Jaggery cubes contain sucroso 74 
to8$%uwwpmedto99'1A. BU.e1'0ie of1R1g11r. Jaggery 
in the furm of ~ in beve:nlges and food to 
supplement important minerals along with sucrose. 
glu.cose and :li:u~,has~ad\lllntage inlerma 
of bett« shelf life, coll.llllller prefermce, ee,gy 
handling, distribution and export poteuti.al. 'fh& 
haacl• eBB of eubea wu measured using textural 
anafyuranddispenibilityofthe compressedeubea 
in hot water was also moasured.. The vafue ofwater 
aelivity ~ liom 0.316 to 0.363 for difremit 
treatments. The flow chart formttinajaraery eubea 
ispresented infig. 93. 

Fig. 92. Jaggay gnmales and cube6 

Evalll.ltlon of lllarlnk wr11p, 11lddl wrap ud 
modified atmorphere pact•elni for rtoraee or 
Jaggerye1bteandbloeb(Ludmoweentre) 

Jaggcry W1111 p1epared from CoP1lllt 84212 
variety of sugan:ane. Initial values of the jaaery 
quality paramlllm'I we:re deb:mninod as brix 13.S%, 
pol% 77.1, Nducing sugar S.6%, moistuie =itent 
7.1%, pH 6.4 and colour l 93 et Che noanal fl)(llll 

conditions. 'lbe initial radings comspo:nding to 
diifenmt en:vilomnems viz. nitrogen. streich wrap 
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Organically grown sugaNane 

+-- Crushing 

SugaNane juice 

Lime to pH --+I Juice in boiling pan 

! Scum settling tank for 
--+removal of scum at 85°C 

Addition oflemon juice @1n11/ 1It juice 

! 
Hot thick slurry 

Natural cooling and 
Scrapping 

Granular jaggery 

! Drying and Sieving 

Imm size granular jaggery 

I Binder I ---+ 


Tablet making machine 


Jaggery cubes 

Fig. 93. Process flow chart for production ofjaggery 
cubes 

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

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

A power operated cleaning cum washing 

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

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

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

Progress underTribal Sub-Plan (TSP) 

The basic objectives ofthe Tribal Sub Plan (TSP) 
is substantial reduction in poverty and 
unemployment, creation of productive assets in 
favour of Scheduled Tribes to sustain the growth 
likely to accrue through development efforts, human 
resource development of the Scheduled Tribes by 
providing adequate educational and health services, 

http:Rs.3,224.00
http:4,654.00
http:Rs.4,693.33
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Table 28: State-wise name of districts in which TSP is operational 

State District AICRP on PHT Centre 
allocated 

Andhra Pradesh Prakasam, Guntur, Krishna Bapatla 

Cbhattisgarh Bastar, Kanker, Gariaband Raipur 

Gujarat Gir-somnath Junagadh 

Himachal Pradesh Chamba, Kinnaur Solan 

Jharkhand Ranchi, Giridih, East Singb.bhwn, Latehar Ranchi 

Karnataka Chamarajanagar Raichur, Yadgir, Bangalore 
Koppa!, Bellary Raichur 

Madhya Pradesh Satna Jabalpur 

Maharashtra Akola, Washim, Buldhana Akola 

Odisha Gajapati, Kandhamal, Koraput, Deogarh, Bhubaneswar 

Keonjhar, Mayurbhanj 

Rajasthan Udaipur, Banswara, Chittoregarh Udaipur 

TamilNadu Coimbatore Coimbatore 

Uttar Pradesh Lakhimpur Lucknow 

West Bengal West Medinipur Kharagpur 

and provision of physical and financial security 
against all types ofexploitation and oppression. The 
major objective are to ensure the much needed flow 
of funds and benefits for the welfare and 
development ofthese two categories in proportion to 
their population 

Programs namely training and demonstrations 
were undertaken in 13 districts by 14 centres of 
AICRPonPHT(Table28). 

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

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

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

Food saving means growing more food and 
hence it becomes paramount to study the extent of 
losses in agricultural crops and commodities at each 
stage starting from harvest till it reaches the 
consumers. The present study on assessing the 
harvest and post-harvest losses of 45 crops and 
livestock produces were taken-up. The data for 
estimating their losses were collected from 120 
districts of India covering 14 agro-climatic zones 
and data of 107 districts covering harvesting, 
collection, sorting/grading, threshing, winnowing, 
drying, packaging and transportation as well as 
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storage loss at household, warehouse/cold stores, 
wholesaler, retailer and processing unit levels were 
analysed. The data were collected though enquiry 
and by observations visiting the fields by staff of 
AICRP centres. Stratified multistage random 
sampling method was used to select the respondents. 
It is evident from the results that there is significant 
reduction of overall losses for wheat, mustard, 
groundnut, mango, guava, mushroom, tapioca, 
arecanut, black pepper and coriander in comparision 
to the earlier estimates of 2005-07 by Nanda et al. 
The estimated losses however were significantly 
increased for maize, sorghum, chickpea, soybean, 
sunflower, citrus, sapota, cauliflower, cashew, 
marine fish, meat and poultry meat in comparison to 
2005-07. For remaining commodities, the changes in 
loss were statistically non-significant at 5% level of 
significance. The economic value of harvest and 
post-harvest losses of major agricultural and 
livestock produce was also calculated based on 
production data of 2012-13 and wholesale prices of 
2014 and compared with earlier results by shifting 
both prices at 2011-12 prices. The possible reasons 
for changing scenario of losses at different stages 
were also discussed. It is evident that improvements 
in infrastructural and transport facilities were found 
to be helpful on reducing the post-harvest losses. 
Development ofcold chain and construction of cold 
store with the pace of production are essential for 
majority ofperishables. The results were discussed 
among the committee oftechnical experts and peers 
and also with Minister ofFood Processing Industries 
for final approval. The investments in post-harvest 
infrastructure particularly supply chain management 
and allocation to post-harvest R&D need to be 
enhanced. Besides, focus should be on HRD/training 
component pertaining to strategic post-harvest 
management practices including better handling, 
sorting, packing/packaging, storage and marketing 
practices, and also encourage primary and secondary 

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

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

The project entitled "Study on determining 
storage losses in food grains in FCI and CWC 
warehouses and to recommend norms for storage 
losses in efficient warehouse management" was 
undertaken by20 centres ofAICRP on PHT. The aim 
of study is to identify the extent ofstorage losses in 
food grains (wheat, paddy, rice and maize) in FCI 
and ewe warehouses; to identify the factors 
responsible for losses in storage; arriving at storage 
loss norms in different agro-climatic regions/ State 
with respect to various factors and the factors 
responsible for such losses, to suggest ways and 
means to reduce the extent of storage losses in 
different unit operations. The study covers 13 agro
climatic regions covering 21 states and one UT. The 
depots selected were 45 godown and 18 CAP 
storage. Commodities selected for storage study 
were wheat and rice in godown storage for 3 years 
and wheat and paddy under Cover and Plinth storage 
for one year. Maize was selected to be stored in 
godown for one year. Among these depots, rice is to 
be stored in 38 godowns; wheat in 33 godowns; 
maize in one godown; 17 depots for wheat under 
CAP and 4 depots for paddy under CAP. Stacking in 
almost all godowns and CAP has been completed 
and the data collection is in progress. The initial 
results were discussed and shared with FCI officials 
in the meetings held at IFS, Gurgoan; FCI, New 
Delhi and UAS Bangalore. 
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• 	 Abohar centn: studiedthe deftl.opmmtofpoly
hOlllO llnlctanl using P.mth AirHeat&changer 
Cm llllllhroomAllliwlion iD-=i-aridiq:ion.A 
poJyhame wu canalructed1D growmuabroo1111.. 
It WU folll!d suitable to aeete optimum 
microcl jmttjc; oondjricm1 for mwid the yar 
~prochlction in ICID.i-arid R":gion.10-12 
hn U. of earth air hec exch111pr WU fuund 
1ppJ.folblc to W IC the fwlpela~ up to 12,. 
14'C !tom 4-6'C during ~Jm in night houri, 
whm tempoudun decrouod down 1lp to 3-4'C 
oul8ide lhe 111!uctuR':. Thul button muabroom 
(Agarlctd l>lapmv.f) cmbe cultivldecl during the 
drillingwinlm: WIOD afthiJ nsgion. ApplicatiDD 
offogg=s(14 Uh) far Smin(l .17L) inmoming 
8lldafternoon wu found lllfticient to create RH 
ftum 70-95% for 10-12 hn. Oy1IW mualm>om 
wu succenfully eu1tivaUld during Jun-Sep. It 
needs tunpcudure bctwem2S-3S"CandRH 8S
9S% for proptll' growth 111d develupmeat. 
Application of air cooler (4-8 hnt during day 
time) ll!ld cxhalllt WI vaitilation (10-12 hn, 
during night) WU found ruitab!o to create these 
couditionl for the o)'ltcr 1DUlhnJom cullivalion 
during summer Earth Air Heat Excbanacr wu 
notapplicableduring111mmar-.on. 

• 	 DewlopmmJt and ovahud:ion of multi tier 
m.ubiplllpOICI polyhou.e for dcyiDg ofproduce 
llld reUin8 ofcrop D1111C1Y I small height ciops 
by Gagtok ce!!llC. DJyiDg chamber WU 

fillluated in llD load eonditiDD. Muimum 
~in lhe upper chll!!her WU found to 
be i:mftwd by 72o/o, from the cxattipOlldina 
value of 3S.42oe in the 1owm: cbamMr. rn mu 
lo.II C(Ol!diticm1, ll:mpcnlure ill tbc plawm 
dv!mlw and the cultivation lraJI increued 
c:onaidernbly during the dey time md the 
maDmnn tt:mpcaidure af 6S°C WU raiclicd in 
the drying cb1111hcr duriDg October 3-7, 2014. 
Average llimponllllle in the dcyiDg cbmnber wu 

oblczwd to be 54% highc:I' 1han tbc avenge 
temperature under ambient condition• 
(26.82°C). Relative lmmidity in the plmum 
chamber ad lhe i:ultivation. lrayt clc=ucd 
COllliderably during 1he cl&y time and the 
111i11in rum relativa humidity of 8% wu nw:hed 
in1bl: dryiIJg d11m1bc:r duriDg ~ber3-7, 2014. 
Avcnae ~humidity in the dryina ch~ 
WU obsa:ved to be 54% bighcir 1ban the &wrap 
temperature under ambient condition• 
(26.82°C). Drying of cl&lley (local chilly) wu 
IBbn up in the drying ch""""' and the drying 

chmac:taris1ics wse cunpared with the 
under locel sundryina. MoiJton:: Teduction ftom 
8S% to 10% wu acbicwed in the drying chamber 
cluriDg the 6f\h day, whinu, the nmioval of 
moisture WU from 8S% to60% duriDi 1bl: llllDle 

period. The strawbcnycmp ia in thecultivation 
traymdeconomic analyBis would be amclucted 
a.tb::rharvestoflbl:cropinDeccmber. 

Fig. 94. Prototype offho polyhoulo 

One prototype (fia. 94) of the polyhouee 
(Length: 2m, width: 2m, IOlllh lide height: 2m 
mid north mle ~ 2.S m) WU c:rcctcd ming 
MS 8<J.lllll'e pipe (2SX2SX3 mm) ftamc with 
c:overiDg af120 pm1ilpealin lheet. Oti.nation 
of muiw1m mid minimum tcmpcnlDR at 4 
placcain lhcpolybo111e~ta1=l llld-1yaccl. 
Design refinementwith the inlroduclion ofblack 
PE banier and plenum chamber bctwccn I.be 
lower (Alllivttion cb1111hcr) 11114 upper (dryina 
chamber). No load ewluation of the drying 

I 
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chamber was conducted for 4 days (August 30, 
August 31, September 13 and September 28, 
2014). A Full load evaluation was made with 
drying of dalley in the drying chamber. The 
experiment took 5days to be completed (October 
3-7, 2014). Temperature and relative humidity 
were monitored using data loggers at six points in 
the drying chamber, six points in the plenum 
chamber, four points in the cultivation chamber 
and two points in ambient. Average values of 
temperature and relative humidity in the three 
chambers were compared with the ambient 
conditions. Lux values were taken on two hour 
basis and related to the observed temperature and 
relative humidity values. Strawberry was taken 
up in the lower chamber. 

• 	 Water use efficiency of tomato under drip 
irrigation and mulching studied by Gangtok 
centre. The Irrigation requirement of128.97 mm 
(4 3 .27 litres per plant) was estimated for the crop 
for application during the cropping season: 
February 5 to June 4. Per plant irrigation 
application rate of tomato using drip irrigation 
system was estimated to be 43.27 litres. The 
irrigation requirement was maximum (8.82 
litres) during the 91h week after transplanting. 
Average discharge per dripper was found to be 
1.24 lph at average pressure of 0.3 kg/cm2

• UC 
for drippers in a single lateral were found to be 
95.73%. The corresponding value for drippers 
among different laterals was found to be 94.87%. 
The system may cost Rs. 10000 per 100 m2 and 
seems to be suitable for profitable cultivation of 
tomato in low cost naturally ventilated 
polyhouses of Sikkim. Irrigation application 
depth was worked out to be 6 mm. It was applied 
to the root spread area in the drip irrigated plots 
and to the whole area in the plots without drip 

a. 	 Type of soil Sandy loam 
b. Percent Sand, silt and clay, % 62, 23 and 15 
c. 	 Field capacity,% 23.7 
d. 	 Wilting point,% 13.8 
e. 	 Root zone depth, m 0.6 

f. Total available water, m 0.06 
g. Desired range of soil moisture 50 to 60 

depletion,% 
h. Depth of irrigation, m 0.006 

irrigation. The details ofplot are given below: 

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

During the period ofcrop growth (January 11 to 
May 11, 2013) irrigation application rate (Table 
30) was found to be decreased by 50% and 62% 
by use of drip and drip with black poly mulch, 

Table 29. Volume of water applied (per plant) in 
different stages of growth 

Stage of growth Average Root spread Volume of 
canopy dia area (sqm) water 

(m) application 
(litre per plant) 

Drip, upto 15 DAT 
Drip, 16 to 30 DAT 
Drip, 31 to 45 DAT 
Drip, 45 to 60 DAT 
Drip, Beyond 60DAT 
No Drip 

0.20 
0.40 
0.45 
0.50 
0.60 

0.03 
0.13 
0.16 
0.20 
0.28 

0.2 
0.8 
1.0 
1.2 
1.7 
2.2 

respectively, compared to the corresponding 
irrigation application rate of70 litres per plant in 
the flooding method. Localised application of 
water by drip irrigation and conservation of 
moisture by black poly mulch have resulted into 
reduced use of irrigation water in the plots with 
drip irrigation and mulch. 

Plant height, canopy diameter and number of 

Table 30. Rate of irrigation applied for different 
Combinations 

Method Rate ofirrigation applied 
(litre per plant) 

Tl: Drip with no mulch 35.1 
T2: Drip with black poly mulch 26.6 
T3:No drip no mulch (control) 70.0 

CD (0.05) 9.9 
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leaves were found to be highest for the plot with increased by 1.3 times in plots with drip 
drip irrigation and mulch, among the treatments. irrigation, and 2.2 times in plots with drip 
Increase inplant growth parameters in plots with irrigation and mulch, compared to the IWUI in 
drip and mulch may be due to maintenance of the control plots of 18 kg ofproduce per cum of 
optimum moisture level in the root zone by drip irrigation water applied. It showed that 
and mulch. The average figures of the two irrigation applied for production of one kg of 
experiments conducted during 2013-14 and produce was 24.0 and 17.4 litres for plots with 
2014-15 is presented in the Table 31. drip without mulch and drip with mulch, 

respectively, compared to the requirement ofFrom the mean data of two experiments 
56.5 litres in the control plots (without drip andconducted during 2013-14 and 2014-15, it was 
mulch).observed that the yield of tomato in plots with 

drip-without mulch and drip-with mulch were • Feasibility and Economic Evaluation ofHeating 
found to be increased by 18% and 23% and Cooling ofPolyhouse using Earth Air Heat 
respectively from the corresponding yield (1.3 Exchange (fig. 95) by Barapani centre. Design 
kg per plant and 3.5 kg per sqm) in the control and Installation ofHeatExchanger: It consists of 
plots (Table 32). The yield ofthe first experiment eight 75 mm diameter and 6 m long MS pipes 
(2013-14) was lower due to pest incidence connected by elbows and nipples. Two pipes 
(Fungus mould). IWUE was found to be form one grid of 12 m length. After each grid a 

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

Treatment Plant height (m) Canopy diameter (m) Number ofleaves 

30 60 90 30 60 90 30 60 90 
DAT DAT DAT DAT DAT DAT DAT DAT DAT 

Tl: Drip with no 35.2 95.9 164.15 34.15 58.2 75.2 8.8 23.25 31.35 
mulch 

T2: Drip with 38.75 102.2 170.15 36.95 60.6 78.7 9.8 24.15 33.25 
black poly mulch 

TI:No drip no 33.2 93.35 156.4 35.9 56.6 71 8.6 21.8 29.25 
mulch (control) 

Table 32. Yield per plant and per sqm (g) and IWUI for different Combinations 

Method Yield per Yield per IWUI (kg ofproduce per Irrigation applied to 
plant(g) mJ(I) cum of irrigation water 

applied) 
produce 1 kg of 
tomato (litres) 

Tl: Drip with no 
mulch 1479 4101 42.2 24.0 

T2: Drip with 
black poly mulch 1548 4292 58.4 17.4 

T3:No drip no 
mulch (control) 1257 3485 18.0 56.5 
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bunedlyvalve haboeuplaced to divmt llir from 
the Jett of the gridl to chllnge tbc 1qth of the 
path of air travel The beat ....c111mger bu been 
inmlhd lit a depth of l.S m. &np iron ha bDllD 
lplaid Id the llidct1 of the beet excbanga- lo 
inttale heat transfer. Blower: Thia is backwanl 
curved Olllllrifupl pump of diameter 300 IDID 

Fig. 9S. &thAirHC11t Exchanp 

and rolatlldbya threephase 740 watt3000 rpm 
motor. 

OTOlllld area of the polyhOll8C ia 8 m ll'. 4 Ill. 
Height i.a LS m at the side aod 2.5 m at the centre 
(Capecil;y64c:um). Itiacovc:redby20011 LDPB (fig, 
96). Dita rec:ording: Tcmpeuture and humidity 
imidetbepolyhoulehabeenrecorded continuoualy 
lltanint.ervalof30min by a data-logs. 

• 	 Pm:iphytan produc:tion on diffimmt types of 
colored plulic &trips in :liahwalc:r ponds for 
enhanced flab production by Bb:ubaneswm 
centre. Rmmj!!!!!!1t-l • Tho oxpetiment WU 
c:mductcd in aiplli:ate wilh dilfemit c:oloml 
p!atlica, euch ae Red, Blue, B1ack, ~ llDd 
'DaDlparent. Ahr four months of01-lva!ion, 
lllllR pc:ripby1an growthin1e.tmaofvolume wu 
- on red followed by green, 'bhle, bi.ck lllld 
lrllllpllrent p1utic Wais lllldm- pond Wld«. 
Number of genera c:lllib~ in the colonic:e 

wu - more on gieen follo1ftd by blue, red, 
tmlllpamlt and blacli: sheets. 48 diffinnt 
periphyton mic:rollgac wao oblc:rvcd 1111. the 
plastic sbee18. The lllOfe 1!U!Dber of genera of 
grean algae were foond OD the plastic sheclla 
fallowed by cliltom8, daanidl llDd bhie-gJCCD 
a!pe. ltmay beeaid thatthe coloroftbc.wi.trate 
iieffective for the specific: algae. No signific:ant 
~ (p«l.05) wao obecrved on the 
wence of1he alp: due to the color of1he 
sheet within individual poapa ~ for 
di•lnma, where bhiecolarllhcdhad ngnificBDtl.y 
leu than white lhoct. R!J'tdment-2: The 
exparimom biking diffmoent colored plastic: 
aheeC& (pen, blue, black, white & ncf) -1 
banboo mm for periphyion groril. on tho11e in 
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(fable 33)ponds (ones!Ocbd with fuhes andthe 
o1hcl: without fish) W88 wnducted In bamboo 
mat and black colored plastic slleet the light 
didn't penetrate to thebadeside, so theewas no 
periphyton grow1h on them (in the baek side). 
Blue color had more amount of periphyton 
growlh on it. The pond stoc:'ked with fish had 
quantitatively low amount of periphyton on it 
1han the pond having no fish. 46.36 % les1J 
periphytonwas obse:rvcdonshcmin pondswith 
fuhthatmeansfuhhadeatenthe plankton. 

the pond without plastic sMccs. The pond with 
plu!ic shcelll had 9.72 % h4lber growdi. 111te than 
pond wilhoutplastic sheet. 

• 	 Laboratory Jar Experiment for Periphyton. 
Growlh on Dift"erent Pla&lic Mate:ria18 by 
Blw.blllU!liWlll ceo!re. The water ofeachjar was 
fertilized byacldingUm.(2.0g)andSSP(3.0g). 
The experimemwa&con•lncted in triplicate. Four 
types af plastic sMccs wee used for the 

'labJe 33. Qa.uitttyofPeriphylOa (la. ml) arowdl. oa d.Ul'ereat eolond Plude lhedl 

4.5 6.S 
5.5 11.0 
5.0 13.5 
4.5 7.0 
4.5 12.0 
s..s s.o 

&fqjmmt -3: Two pond.I of0.1 ha were selected 
for this expa:iment. One poncl had offive diffiment 
colom plastic sheets (fig. 97)forperiphyton growth 
and another without plastic sheet8.. Bach pond WU 

stocked 50 ts offubbiomass (600·900 gm). These 
fish wee eared for thn!o months. Sllpplemeo!aiy 
feed WU given in both the ponds with 2% fish 
bioma.811. There was no !fia:ni:li.cant di1ference in 
water paxamete1s of both 1he ponds. At the end of 
aperimcm, 79 kg fish biom.1188 W1l3 harvestedform. 
pondwith plulic sheetand 72kg fishbioma.811 ftom 

Fig. 97. Diffm:ml eolol!Rd pl8stic Bhee1lJ forpc:riph}iion 
growth 

experiment. Polyethylene (T-1, T-2, T-3), 
Polypropylene (f-4, T-5, T-6). FRP (T-7, T-8, T
9), and Aaylic (T-10, T-11, T-12) llheeCs weie 

immenedinthewamofthej81'9.Tbeexpa:imait 
Wlli conductedfor 4S days. The FRPshee!llwee 
seen wilh higher periphylic c:Oll1inp ftulll. other 
sheets. Quantillltively the amount ofpaiphyton 
from 33 x 26 cm area was for FRP - 5.59 ml, 
acrylic - 2.79 ml, polyelhylenc - 3.03 ml, and 
polypropylene -2.79 ml Polyethylene sheet had 
more typesofgenera (8R'Cllalgae) attachedonto 
itandag;ylicsheethad less type ofgenera. Onall 
sb.ee18, brown algae i.e., Bacillsriophycee.e 
(Diatoms) had developed and species Navkufa 
Wllll Che donrin!!!!t t)']K'. The experiment waa 
tq>eate>d for 1he eecond time for its accuracy af 

the R1Sult And.the result was samelil::e previOU!I 
gpc:iiment.TheWllterparametmlwc;remiaJ:r=I 
inan intervaloftSdays. 

• 	 Evaluation. ofPolyhouse covered fish pond for 
fish reering Ullder rempeiate climatic conditions 
of Ka1hmir valley by Srinagar cen.1.Ie. Foor 
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IIUlllbeniofpondsuedforthe llllldy llOd llkded 
with lllliformly gJadcd fingcrtiDp of oommcm 
Cll'p. Four 1l'ealmenta done in relltion to the 
observations of Watmr lbiup6la1ID'o rise, Fiah 
grow1!11mdWablrqualitypuam111c. The~ 
~ of P, pond WU hijheet It 12.90'c 
follo~ by P,. P1 and P., xeai-'livcly. The pH 
valueof'ftt.m' in all pondt_.. fuwid mbe in 
n.nge of 7-9.6 and avenge pH velYca were 
found in n.nge 8. L-8.2. Di.molwd axygcn (D.O} 
wu found Lower in P, but D.O fuuncl highest 
inP,.The weight pin WU fuund ID be mnimnm 

in~91DckeclinP I followedbyp.,P,li;P. 
1cape...-tivcly. The imJ1ta lbown that 1ho growth 
of finprlinp u better 1111der polyboule filb. 
pond. The Dlherparametenlibweightgain in% 
aud growlh/day in %, body ~ Bllo tho~ 
Ille wne trend while u speci.fu: srowthnmwu 
highest in P, fullowed by P., P. and P, 
respectively. 

• 	 Studies on heating and cooling of agricultural 
OreenholllO UBing Earth Air Heat Ex.clumger 
(EAHB) byL11dhj1na QCZlllc:r. Heat eii;chimger ill 
\lllder OperlliiOll end dat. beina recorded with 6 
iochsi7.e ofmo!Drpulleyand the bhnwrinspeed 
1440 xpm and found the :6aa1 llpCCd 3 m/1 at 
outletofBAHE. At Chis tpced1heair wublown 
upmhalfthelengthofthe~e. Whmthe 
meoflbepuli.ywureduc:ed10 3.S iochin2400 
xpm!lpeod WCl'C:foundtbc: fuW rpcecl4.7m/11Dd 
~ 1ill1 blown of die green houe. A1lo 
01-rved that th1 cliff'~· betwemi air 
~at the: inld end ovtlet- 3.2 ' C et 
2440rpm. Whimvelocity iitechicingthe rw:lion 
tbcriacoftempcralllrc. 

• 	 J1mapdh cmlrtl lludied the pmfomumce of 
piulil: mi.Uch (~. 98) in Bt QOtton. To r:vaiwde 
piulil: mulcll (bio-di:pdmle lllld silver bW:k) 
u wmpmed to wb.eet lbw mulch aud colllrol 
Ullder tbrec: cliffaent inipti.m I~. the fic:1d 
experiment wu laid out in strip plot deiJign 
during 2011, 2012 aud 2013. Crop aud •oil 
paramc:ten were recorded during the 

Fig. 98. Di6leal coknd PlutU: Mui.ch in Bt Collon 

cxpez:immt. The il:rigation WU applied OD the 
bui8 ofETc of0.6, 0.8end1.0. Cxopparametert 
like plam height (177. ll cm), plant canopy 
(2.5694.67 aq cm), monapodil/plant ( 4.19), 
sympodia/plant (27.01), D1llDber of be.ll.elplant 
(74.06) and crop yield (4979.86 kg/ha} 
foundn11Pimumundcni1V1:1"blackplu1icllllllch 
with tbc: irrigation level ofETc ~ 0.8. 'lbc: crop 
parametms wero found m.i.n.imtu:n under no 
mi.Uch~tionwiththeiniplianlevelofETca 
0.6. 'lbc: highest net return WU obtained under 
silvm:blackplastic (61833.20Rs/ha)..compaM 

tootbarmulchillg1Te'¢mmt Total deplh of'W111er 
applied were 314.75mm,419.65mm1114 555.2 
mmundt:rtheilrigldionlcvel of0.6 ETc, 0.8 ETc 
and 1.0 ETc respectively. Maxim1DD -•mo 
diciency (13A!il kglha.-mm) wu found under 
silverbLackpluticnwlthwith0,6 ETc iniplian 
Jovel wbilo it WI! minimum (6.0S kglha.-mm) 
widcrnomulcheonclitionwilhaniniptionlcvcl 
ofl.Oetc.. 
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( Extenalon acUvltles ofTOT Dtvldon) 


TrahllllptmplU'ted 

a)llum.en'IrlliDiDJ 

• 	 A training was organi:Md on "Post-Harvest 
ManagementforRunil. Cat• lmw11t''fur7fmmem 
ftom Jamnea", Jalgaon, Maharubtra and 5 
farmers from Amalner, Jalgaon, Maharashtra 
durillgOS-09May2014. 

• Afivedaystminingwasorpniudfor21 farm.en 
from Chandrapor, Maharashtra sponsored by 

MACP, ATMAon. "Post-Harvest Manag<ment'' 
daring03-07 Fdn:uary20 lS. 

• 	 Afivodaystminingwas o:ipniadfor24farmers 
from Chandrapm, Mahatll8h1ni, spollllOICd by 
MAa, ATMA on "P03t-Harveet Menagement" 
during 17-21 Febnwy201S. 

b)ot&«n'l'raWDc 
• 	A~ building niaiag was orglllli~ (by 

Dr. S. X:. Nan.cla md D.r. I:ndu Rawat) on 'Poet
Harvest Management' during 07-11April2014 
for 24 officers aponsored by MACP, 
VANAMAl'I,NlllJPllf. 

• 	 A capacity building training was cqanized on 
'Post hm:vest technology of major c:ropa md 
livestock produce ofOdisha state' sponsoredby 
Govt. ofOdisha for 19 AgricullDral Officers (1" 
bitch) during 15-19 September 2014. The 
trainingprogrammewas coordinale>dbyDr. S.K. 
Nanda, lfC Head (T01j and~by 
Dr. lnduR.&Wllt,Seientiat.TOTDiviaion. 
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• 	 A c;apacity building training was Oiplli7.ed by 
Dr. S. K.. N!lllda lllld Dr. Tanbir Ahmad on 'Pot1t 
harvest tedmology ofmajor crops lllld livestock 
produ.ce ofOdisha 81ate' sponllOreci by Govt of 

Odiaha for 20 Agricultural Offi.oers (2"' Batch) 
daring ll-15Novembu2014. 

• 	 A capacity m•ilding training was o:iganiw! on 
'Post-harvest technology of major crops and 
IMatoclc produ4:e ofOdisha Rate' spomon:d by 

G1M. ofOdiJhs. for20 Agricullllnll Officers (3"' 
Batcli)duringlS-29November2014. 

• 	 A c;apacity building training was mganfawl on 
'Poat-hm:vest technology of major c:rops and 
IMatoclc produce ofOdisha state' sponson:d by 
Govt. ofOdishafor 20 Agric:uJtaral Officm (4• 

Bllleh) daring 08-12 Decembel' 2014. Theory 
and practicals on various ICAR.-CIPHET 
developed technologies were organised for 
llainee&. The trainees got e:xposure 10 food 
proceslliogincfustrylllldagroprocessingthrough 
field visit& to Nijja:r Agro lndustriet, Amri1a8r 
and A,,o·Proc:eelling Centre, Mop, Punjab. 
Besides, a visit for showcasing and 
demon.sllllli:og ~eu:ing md farm machinery, 
PAU,Ludhiana, wasalsoo:cganised. 

• 	 A eapaeity building ttaining wu Olplliried by 
Dr. S.K. Nanda,I/CHeed(TOT)lllldDr.Ranjeet 
Singh, St. Sc:iemist, TOT Division on 'Post 
hm:vest technology ofmajor mips lllld liveeiaclt 

prodw:e ofOdisha smm' sponsored by Govt of 
Odisha for 20 Agricultural OffU:crs (5., Batc:h) 
during19-13Jan:uary201s. 

e)Stu.dentlTn.lalDg 

• 	 Transfer of Technology Division conducted 3 
dll}'B tnliniJJg p1og&dWllA': on "Poet-Hill:velit 
Management of Fiah" for 12 B.F.Sc. studentt 
from College of Fisheries, GADVASU, 
Indhjmaduring14-16May2014. 

• 	 Four months training was imparted to 3 B.Tec:h 
(Agril. Eaigg.) ~ofCollegeofAgricul~ 
Engineering and Technology, Anand 
Agricultural UnivOlllity, Godhra (Oujarat) on 
'Quality evalualion of debittcm:l kimlow juke 
and 3hrinl: wrap pace1raging ofcabbage' w.e.f. 
OS.OZ.2014to3l.OS.2014. 

• 	 'Ibree B.Tech (Agril. F.ogg.} llludeuts from 
Jnnagadh Agri. UnivOlllity, J1magadh, Gujarat 
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wen1impartedonomonlh1rllinillgw.o.f.hmoOl
Ju:ne30,2014. 

• 	 A lnlining W113 organised for 9 M.Tedi. smdenls 
ftom CAET, Jimaprh during My 01-July 26, 
2014atICAR-CIPHETLudhiana 

• 	 Ono month implmtttrainingwas impm1edto 13 
studeim(l2B.Techand I B.Sc)duringJulyOl
July31, 2014. 

• 	 ICAR-CIPHBT imparted implant 1rllioiag to 12 
B.Tuch students ftom UAS Banpl01e during 
Aug2014. 

• 	 ICAR-CIPHBT is impalting implmtt tnlining to 
2 B.Toch studonbl fu:tm OUAT, Bhubaneshwar 
:li:omAllg-Nov2014. 

cl}RadloPnlgnmme 

• 	 OneradiotalkwudelivtftdbyDr. S.K. Nllllda, 
JJC Head (TOT) on ICAR-CIPHET dewlopod 
!eclmologi"onFMGold, Lndlri!!lll! He~ 
on the role of post-harvest madline:riil8 and 
products dewlopod in tho ICAR-Cll'HET and 

the di.stingvisbing featuree of each machine 
displayed for dtmonsbated at PAU KJ.wJn Mela 
hddatPAU,Ludhiooaduriog20..21 Mmcli21>15. 

e)Putl•tp•••111 lbhlbltlo11.1 

• 	 ICAR-ClPHBT developed technologies were 
showcased. in Innova1ion Hxln'biti.on at NIT 
Hamirpur, HDnmw;liaJ. Pradc8h during 12-13 
AlllJllSt2014. 

• 	 ICAR-CIPHBT attended 'Research and 
ExtensionSpecialim Wo:dalhop for Rabi Crop&' 

organized by Directorate of Extension 
Education. Punjab Agricultural Uni.vonrity, 
L11dhiana, Punjab held during August 12-13, 
2014 hold at Pa!Awlitorium, PAUL'Udhiana. 

• 	 ICAR-CIPHET displs.yed its technologies and. 
produets in Kl.aan Mda held at PAU Lndlriana 
during 12-13Sep(cmber2014. 

• 	 ICAR-CIPHm' developed tec;hnologies wei:e 

demonstrated in X:i8(111 Me/4, PAU L11dlriana 
held at Regional Researob Stalion of PAU, 
Rauni, Palialaon16S~2014. 

• 	 ICAR-CIPHETparticipatedinKtsanMela,PAU 
[udhj!!M held at Regional ~ Stalion of 
PAU, Bbatillll• on 27 Septeaiber 2014. l)qring 
this exhibition, about 2000 farmors/ 
~ visited the ICAR-CIPHBT Btall. 
and appn:ciated die dtvelOfled tedm.olo~ and 
produets. 

• 	 ICAR-CIPHET developed technologies wm: 
demonstrated in exlnO:ition at NDRI, Kamal, 
Haryana dming ICAR Institute-SAU
Developmem and Slakdlold« Interface on 
'Farmers and Industry Participation in 
Agri~lunil.Growdi."held on 18October2014. 

• 	 S~lectedproven technologies oflCAR.CIPBET 
were sho~ and demonstrated in Food & 
Craft Melaheld atPAU Lndhjana on21 October 
2014. Various techllologie& dcweloped by the 
ios1ilutelike bllmyardmillet based gluten based 
muffins, millet based emaded products etc. 
Weie displayed in this and attraeted the 
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atPragati Maidan,NewDelhi. 

• 	 ShoW\:AllCd and demOllSlniled ICAR-CIPHET 
developed technologies in Posa. Krisld PiR)'Oll 

exhibi.ton. 

• 	 ICAR-CIPHBT developed technologies WON 

showcased and demoll.8tnted in National. 
Sympolri:mn on 'Agriailture Diwnification for 
Sustainablo Livelihood and Environmental 
Se-curity' during 18-20 November 2014 atPAU 
l,m!bjana . 

Mela oipni~ by lARI, New Delhi daring 
16-12 Man:h201S. 

• 	 Showcased ud demonatraled ICAR·CIPBET 
developed tec:hnologies in KJ.aaJt Mela held at 
PAULudhiana during20-2 l Ma!xh201S. 

• 	 ICAR-CIPHBT developed technologies were 
showcased and demomlraU:d in Agricoltural. 
Science~ (ASC} T:ndia Expo during03· 
06Febnwy201SatNDRIKamal. 

• 	 ICAR-CIPHBT developed tt<:hnologies wett: 
showcased and demonsttated in Eastern z.ono 
JU:gional. ~ Fair orgllllized by ICAR· 
CPRI SJrim!a during 19-21 Febnwy 2015 at 
Cc!tndPota1oResearchSllllion, Pama, Bihar. 

• 	 Showcased and demonstrated CCAR.-CIPHET 
doveloped tedmol~s in Indian Agri Show 
KisanOyanGangaduring26-28February201$ 

I 
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c INSTITUTE ACTIVITIES ) 
Co~on/IJeenslngoflCAR-ctPBET 
tedmologladartngye«rl014-15 

1'raiDiDc 111d liceamie of "'Pearl millet bated 
campodteennulataudpadauehaologf' 

Pead millet based eompome extnu:latc8 a:a.d 
pesla tedmology u-used to develop instantproduct 
having high caloric densi!.y, protein quality, high 
shelfIi& by uBiDg small low ()OS\ collct type food 

ex!mder. Relatively low eapital and openUin,g cosu 
allow tho ~ to pxepmo the prodw:t at 
lowestpoesiblecoBt80thatthey~e~m11;:h 

the low income segmeuta of population. Dr. D.N. 
Yadav, Sr. Sci.entistandMs.Mon{!ra Sharma,~ 
imperledthe lnlining rqsrding tcclmiail knowhow of 
tho tedmology to a buddi'ng eutuipnmeur, Mr. Allhok. 
Kumar ftom Jalandhac. Dr. Maaju Bala, J/C ITMU, 
ICAR-CIPHBT Iudbiana comlinated 1his activity. 
Liomsoof1he memionecl tedmology was tranmmecl 
totheeull:ep1QXV.lon01May2014byDr.R.K..Gupla, 
D:irectm,ICAR.-CIPHET. 

'1'nl1alq ud llcmdn11 of"GrollllllDut tlal'Olll'ed 
~e1D'dudpu.eer" 

ICAR.-Cll'HET, Ludhiana has tabn lead for 1he 
devd.opm.m.t of groundaut baaed dairy imalogues 
sudlas flavored bevemge, curd, paneer etc. Besi.de8 
its nu!ritional values, grolllldnut beverages also 
protea from elll.'diae diseue9 and diabete8. Seven 
entrepreneursviz. Mrs. Sarbji:t Kaur fl:om Jalandhar 
(Pb.), Mr. Dilbag Singh. Mr. Sat Pal Single, Mr. 
Uuam Singbfrom.Badiinda(l'b.), Mr. lnderjitSingh 
ftom Ludhiana, Mr. Suyash Sbu1cla ftom Indore 
(M.P.) and S. DaljitSinghfrom Fafehabad(Haryana) 
took.tho1niiningand&enaeoftbis teehnology. 
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(.ltt11wf"1 of ~· vrmanafactarbis mh fur 
nadytoeoJlldtutem•k\1n1 ldleer" 

Makhma whiehiimainly puwn in eu1rm.part 
ofCOUDlly is now llpRldiDg illl borizm by m:aling 
demand in other partJ ofCOlllllly u well. MaJ:Juma 
iltur baa gri!lt polmltial for populmiDtion and 
0@111• •ei•lizllffoa, but clue to 110D-cvailability of 
etandanl and quick mdbod, it is not IO populM. A 
}40Cllll for IllllDllfac1ure of reedy to constitute 
makltalla ilturmix (R.CMK.) wilh prolnngcd abclf 
life -under suitable stnrap conditiODS lw beca 
doveloped which <:an be uaecl to prepare 111akliana 
iltur almost immmlly just by mixing oae part of 
ROfK. wffi1 desire4 perts of warm/hot/cold Wider. 
&nprmmir from Baddi buecl Mia Ultra Bio 
N1im.la md Hyderabad buc:d film M/1 Al Fooda 
IDdia Pvt Lid., Tel•na•"• ~ ICAR
CIPHHT for Ibis technology. Liccime of aformaid 
1eelmologyWllll tllm&ferred to the finm an 06 hme 
201411!1d021uly2014respo111ivdy. 

Uccmln1 of ...CAll-CIPBET evaporadvelf 
cooledllurqelltradure" 

Fruits 8lld.vegetables being perillhable innalllre 
need immediate post barWlt manqmnent to reduce 
field heal md enhanc~ ahclf life. Refrigcmtcd 
9IOrage, which is beliewd to be the beet method for 
storing the ftuim and veptables in fRah fOllll, ia not 
an!y cmzgy i.urenai~but a1lo invoM:a huge e.pilal 
invenu:m Besidcl it ill not lllitable for raral or on 
mmatmage where the producerwould lilal to store 
1hc commoditiel for o:aly few daym to ~nlate 
811.flieiem qiaantitiee before carrying 1hemtomarkets 
sitn•ted far offmid in uaban 111'1!11. Keeping in view 
1hc need for low colt allCrmlivc ltonlge IYltcm. 
ICAR-CIPHl!Tlw cleveloped CYllpO!atively cooled 
llNClure which ia le11er ensgy intensive and i1 able 
to maintain lowcz tunpc:aatun: in &11 em:lolcd. 
chlll!heT for stnrap of fruiU and veaetables for a 
shortduration. Dr. S.N. 1hl.Head.AS&RCDivision 
provided delliga of tbi1 111\letwe to MJ. M. 
Harikriahnall,ChiefExeelliiveofM/sSouthemlndia 
Spices &: p.._, ThinMmanlhaparm X:erala. 
BPD almig with ITMU fromICAR-CIPHBT helped 
1hc eutlepreuear to get the lirmring IDd uaiDillg of 
lhil tedmology. Dr. S.N . .Jba, I/C Director, ICAR
CIPHBT hmded awr the MoAoftbi1 tecbnolagy to 
1hceuUC}4cu:tlrm 19 June 2014. 

Tralnlntl andJkeadn1af"Mtnlmalproca....of 
nptabln" 

Minim•! processing ofraw ftllits andvegetllblea 
is impurtllllt DOt only to keep the produce fRah but 
allO to ex1eDd i111 shelf life to nim di8tribulioD 
feuible within the re.lion of comamption.. The 
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minimaJJy proctllllld fruN ancl veptabla &111 lhe 
farm ofre.dyto catarrcacly locookkindwhidacan 
be mixedaltd, ihilla dicet, cobel, vegetable 11icb 
CBll lll!rYe U ~ to CoIIPFIFMijj fur reedy 
food, tllplCially wilhmpicl rll!IDP' iD lifelltyle. DI'. 
Rahol IC. Anareg. Scielltiat imparted training on 
these tmclmologies lo Mr. M. Harikri11m1m, Chief 
Bxec:utiv11 ofMlaSolllhlmIndiaSpicet& Fu oc-., 
Thiru~K.cnlaftmn 16-19 June 2014. 
Dr. D.M. K•d-, Pl-BPO aJ.oua with Dr. Mao.ju 
Bala, l/C ITMU ftmn ICAR-CIPHBT helpacl the 
~to get lbe ljttnftn& ancl traiDiDg Oil fhil 
tmc1mology. Dr. S.N . .1ha, IIC Director, CIPHET 
hmv!...t OVllrtheMoAto lbll ~on 19 hme 
2014. 

Tndnlqon "Shrlnkwnppvkaglngofl'nd.taud 
veccfabln" 

Indivic!ual lhrink wrapping of prod1l&le in heat 
ahrinbbl11 or oth11r plastfo fihm iJ 1111 emmi.an of 
multi-unit pacbging, BUCh U p!ulig b11p 1.11d ln.y 
over wraps for exterutina poet-harveat life of liuila 
11nd vegetables. Th11 Individual shrink-wrap 
peckaging c:x1l:ndJ the llhelf-life by ~ the 
moisturelDM, maiDtainingfinnneu andreducingthe 
n111piration nrte. It allo clel&ya the physiological 
deb::rioraliaaofliuits llOllU:limalovaibetll::rlhmthe 
low temperature 1torage. Hence farmere/ 
elltnlpmlmnmmtlr:nowthiJtcdmiquetoamudlhe 
llhelflife md fdda high n:tuma. BPD iD ul!Oeiation 
wifh Dr. ~ Bala, JJC IT'MU Olp"ized 4 dayl 
training ftmn16-19JUD02014 lllldlkRahulAmng 
imparted the lninillg lo enlleJ*car:;111. The ll1liaing 
wuooncludedbylWllldingtbe1raining~to 
lhe~byDr. S.N. Jha,JJCDirectox; ICAR
CIPHET, Lndlrj1n1 aa 19J1111C2014. 

Ucem!Dg of "Praua of 1epara1111& a COlllpoud 
cantdnlnJ ~fnlmmalltardlftd" 

MGats'd ii one ofthe m.ott important oillOCdl in 
lhe anmtry ancl itrlllD '"'"""" two dim p:ouncluut 
oil. ID Aymveda lllld alh.cr b.:aling mclhocla, the 
propc:rtie• ofmulllrd oil u antifunpl, antillecteri&l 
and insecticiclal. have been hiahligbtwl 11Jae 
proputie1 an baaically due to pre1em:e of 
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~ iD the oil md ICAR-CIPBFf, 
[wflri!IN hi.I developed teohniq1le for Cilllnl:tion of 
this component ftmn lllUltllrd -1. Whiana hued 
mm viz. M/1 Panhunm Bio apotech Pvt Ltd, 
approached the institu!I: for lhi• teohnolo,ay lllld Dr. 
M.anju Bala, JJC ITMU facilitamd the firm to pt 
licCllle ofthis 1"lmology. LiceDJc ofthe mentioned 
1"1mology was tranafei:red by Dr. 8.IC. Nanda IIC 
Directnr, ICAR-CIPHET, L11dhian11 on 26 1un11 
2014. 

Trabd.ag and lleendmg of "Beetroot powder 
teclmoloRJ" 

Beetloot ii a 1111tritiOQ.9 vegetable 11114 hi.I been 
comidenx1 benetieial to tho blood, heart and 
digmive ll}'lllem. Itiirich inbelllinewhida playe 1111 

important role in preventing toxic level• or 
homoc:ysteineharmful to bloocl-18. Beetrootii 
alao ril:h 1oim:c ofembohydratct, a good 110W1:C of 
proCein. dietary film lllld impon.nt vilamine. 
Powdering tocbnology developed by lhe lm:litutm 
would go long way lo provide ed'ectiVll lllld -.y 
IOlution to people of all ege groope. Dr Mridul& 
Devi, Senior Scientist It ICAR.-CIPHBT imparted 
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llaining rogarding technieal aspects of this 
technologyduring2S-261uly2014.TheMoAofthi& 
teclmology was giwnto Ms. Shelly Gandhi, a Delhi 
based yoUDg ~ by Dr. R.K. Oupla 
Dil:ector,ICAR-CIPHETon261uly 2014. 

Lleen.dDgof "Potato peekrcwm. wuher" 

For the procesaing of polatoes iD. any form, 
remowl of peel is an impo:!tant llllit openilion. 
Hence. a power ope1ated batch typo potato ~lerof 
capacity 400 Xg.lh widl. peeling efficiency of 95% 
wa.11 developed at ICAR-CIPHET, JMhi8Jla The 
machine is driven withelectric motor and issuitable 

for small scale potato ~eesilli unit&. license of 
this technology was transfemd to Mis Swift 
Macbinc:s Pvt.. Ltd., Hmya:oa on lhe e<:casion of 
SilverJubileeSeminaron 19-20Decembel'2014. 

UceJl.llDs of"'Low fat meat emulsion llDd proceu 
formakiJI& diesame.. 

R-1 media attemion to the global problemof 
obesity ~ a need for greater avllilability 
offoods with low fat and caloric contem. Th.erefore, 

thenl is al-11odcwelop low fat meat emulsion and 
emulsion type mut p.rodu.ct8 lb.at have des.ireble 
ftavorandtexture likethat ofhigh fat meet emulsion 
and emulsion typo meat produca. ICAR-CIPHET, 
Indhi!!M hudevdoped 1he~formolringlow 
filt meat emulsion and enn!Jsiou type pmdllc18 with 
the nipl.a.cement of UllWllllted added fat with 
advantageoUB plant origin gel that is well 
comn1'Qting to 1he ilavor and lJ.lX1Ure in meat 
prodw:ts. Ludhiana based company Mis Khmma 
Food ~ Ludhiana approadied 1he institute 
for this technology. Dr. S.L Nanda, l/C Director. 
CIPHET, Ludhiana handed over the MoA of 1his 
teclmologyto~on20Februar:y201S. 

TraJnlDg1111dlkeedngof"Proc:adngofaonJa for 
m.aa~ofWu.eadded.pnldudll" 

Aonla ft'Qit is highly Dll!ritive with great 
medicinal benefits. AJs aon1a froi!ll an1 highly 
perishable iD. nafuR', ii& s1o:rage is vr:r.y limjtfil 
Abohar centre of ICAR-CIPHET, Ludhiana 

dcweloped many product& Sii.ch aa aonla cady, jam 
pn:sene, jelly, ledler, mOOlh freshner etc. Mrs. 
Binder Pal Kaur approec:hcd ICAR-CIPHETfor this 
teclmology. Mr. Vija.y Singh Meena and Mr. Rajesh 
Kwur, Scientist and T-6 at HCP Division. Abohar 
impalted the training to the enll"Jllmt:lll' at Abohar 
Cenn. Dr. Manju Bala, J/C ITMU coordinated the 
liceJlsingand. lrainingofehi3 ~lmology. LioenBeof 
the mentioned technology wa.11 tmnllfe:rred to the 
entn!prenellr on 26 Man:h 2015 by Dr. R.K.Oupta. 
Director, ICAR-CIPBBT. 

I 
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ICAR-CIPHET technologies licensed during the year 2014-15 

s. Technology Contracting Party License Date of Type Innovator 
No. 	 Fee Signing 


(Rs.) Agreement 


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

(Punjab )-144632 	 protected 
technolgy 

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

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

3. 	 Agreement for licensing Mis Ultra Bio Naturals 100000.00 06.06.2014 Licensing Dr. S.N. Jha 
oftechnology of 41, DIC (Baddi), and 
"Process of Himanchal Pradesh training of 
manufacturing mix for IP 
ready to constitute protected 
makhana kheer (Patent technology 
application no. 
746/DEU2008)" 

4. 	 Agreement for licensing Mis Southern India 15000.00 19.06.2014 Licensing Dr. RahulK. 
oftechnology of Spices & Essences, and Anurag 
"Minimal processing of Kanjirampara, P.O. training of 
vegetables" lbiruvananthapuram non-IP 

(Kerala) - 695 030 protected 
technolgy 

5. 	 Agreement for licensing Mis Southern India 25000.00 19.06.2014 Licensing Dr. S.N. Jha 
oftechnology of Spices & Essences, and 
"Knowhow for Kanjirampara, P.O. training of 
construction ofICAR- lbiruvananthapuram non-IP 
CIPHET evaporatively (Kerala) - 695 030 protected 
cooled storage structure\ technolgy 
(5-7 tonne capacity)" 

6. 	 Agreement for licensing Mis Parshuram Bio- 50000.00 26.06.2014 Licensing Dr. S.K. Tyagi 
oftechnology on "A af:otech Pvt. Ltd., ofIP 
process of separating a 4 floor Novelty protected 
compound containing Plaza, technology 
allylisothiocynate from Bhai wala Chowk, 
mustard seed (Patent Ludhiana 
No. - 250118)" 

http:Bio-50000.00
http:25000.00
http:15000.00
http:100000.00
http:15000.00
http:35000.00
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s. 
No. 

Technology Contracting Party License 
Fee 

(Rs.) 

Date of 
Signing 

Agreement 

'JYpe Innovator 

7. Agreement for licensing 
oftechnology of 
"Process of 
manufacturing mix 
for ready to constitute 
makhana 
kheer (Patent 
application no.
746/DEL/2008)" 

Mis Al Foods India 
Pvt. Ltd., 6-2-8/3, 
Shivrampally, 
K.atedhan Village, 
Rajendranagar 
Mandal, RR District
500 052, Telangana 

50000.00 02.07.2014 Licensing 
ofIP 
protected 
technology 

Dr. S.N. Jha 

8. Agreement for licensing 
of technology of 
"Process for making 
beetroot shreds and 

Ms. Shelly Gandhi, A
11, Nizamuddin East, 
New Delhi - 110013 

25000.00 26.07.2014 Licensing 
and 
training of 
non-IP 

Dr. Mridula 
D. 

powder'' protected 
technology 

9. Agreement for licensing 
of"Groundnut 
flavoured beverage, 
curd and paneer" 

Mr. Dilbag Singh, St. 
No. 13/10, Guru 
Gobind Singh N agar, 
Opp. Antic Resort, 
Bathinda (Pb.) -151 001 

15000.00 31.07.2014 Licensing 
and 
training of 
non-IP 
protected 
technology 

Dr.D.N. 
Yadav 

10. Agreement for licensing 
of"Groundnut 
flavoured beverage, 
curd and paneer" 

Mr. Sat Pal Singla, 
39/2, Bharat Nagar, 
Bathinda (Pb.) -151 001 

15000.00 31.07.2014 Licensing 
and 
training of 
non-IP 
protected 
technology 

Dr.D.N. 
Yadav 

11. Agreement for licensing 
of"Groundnut 
flavoured beverage, 
curd and paneer" 

Mr. Uttam Singh, # 
19330, St. 5, Guru 
Teg Bahudur Nagar, 
Bibi Wala Road, 
Bathinda (Pb.) -151 001 

15000.00 31.07.2014 Licensing 
and 
training of 
non-IP 
protected 
technology 

Dr.D.N. 
Yadav 

12. Agreement for licensing 
of"Groundnut 
flavoured beverage, 
curd and paneer" 

Mr. Inderjit Singh, S/o 
Late S. Daljit Singh, 
H. No. 5501, St. No. 6, 
Sahibzada Fateh Singh 
Nagar,New 
Shimlapuri, Ludhiana 
-141003 

15000.00 14.10.14 Licensing 
and 
training of 
non-IP 
protected 
technology 

Dr.D.N. 
Yadav 

13. Agreement for licensing 
of ''Groundnut 
flavoured beverage, 
curd and paneer'' 

Mr. Suyash Shukla, 
S/o Mr. Sushil Kumar 
Shukla, 145, Sai Baba 
Nagar, 60 Feet Main 
Road, Dwarikapuri, 
Indore (M.P.)- 452 009 

15000.00 25.11.2014 Licensing 
and 
training of 
non-IP 
protected 
technology 

Dr.D.N. 
Yadav 
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s. 
No. 

Technology Contracting Party License 
Fee 

(Rs.) 

Date of 
Signing 

Agreement 

'JYpe Innovator 

14. Agreement for transfer 
ofKNOWHOW of 
"Potato peeler cum 
washer" 

Mis Swift Machines 
Pvt. Ltd., 270, Mahesh 
Nagar, Ambala Cantt. 
(Haryana) 

200000.00 19.12.2014 Licensing 
ofnon-IP 
protected 
technology 

Dr.S.K. 
Tyagi 

15. Agreement for licensing 
of"Groundnut 
flavoured beverage, 
curd and paneer" 

S. Daljit Singh, S/o S. 
Kirpa Singh, VPO 
Akkanwali, Tehsil 
Toban.a, Distt. 
Fatehabad (Haryana) -
125 106 

15000.00 11.02.15 Licensing 
and 
training of 
non-IP 
protected 
technology 

Dr.D.N. 
Yadav 

16. Agreement for licensing 
of technology of "Low 
fat meat emulsion and 
process for making the 
same (Patent 
application no. 
2351/DEU2013) 

Mis Khanna Food 
Products, B-34
2450/1, Rajesh Nagar, 
Haibowal Kalan, 
Ludhiana -141 001 

50000.00 20.02.15 Licensing 
of IP 
protected 
technology 

Dr. Yogesh 
Kumar, 
Dr.K. 
Narsaiah and 
Dr. Tanbir 
Ahmad 
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( EVENTS ORGANIZED ) 


VWtot'Hon'bleUDlonCddaetMlnfster 

Hon'ble Union Cabinet Minister for Food 
l'rweeeinglndu81ries, Hanimnrtl.iwrBadalvisited 
ICAR-CIPHET Ludhiana on S July 2014 to get 
sppri!ed and nm- the progress achi.twed by tho 
ICAR-CIPHET in 'Aue11sme:nt of Post-harveit 
L°'sea of Major Clops and Livestod: Pmdw:e in 

India', a project sponsoredby die Millisl1'y ofFood 
Processing Industries, India. ICAR-CIPHBT had 
already eonducted the bendimarlt survey under the 
leadership of Dr s K Nanda, Form.er Projeet 
Coordinator of AICRP-PHT on quantitative post 
h.m:vest lones in India and brought out i1.s JeSUlts 
dm:iDg the lastPlan. DrR K Gupta.Director, ICAR
CIPHET explained the progress in this ~ st1ldy 

on the post harvest lossee. Expressing her concern 
over the substanlial post-har:vest losses in tho 
-try, the HDD.'ble M"miP,..advised tho institute to 
collaborall: wilh PAU, u1dhiana; GADVASU, 
Ludhiana and Punjab State Government in 
popularizing the loss roduetion toehnologies 
developed by ICAR-CIPHBT, which may be 
emulated in oeher stlltts. Dr Gupta also briefed the 
Hon'ble minisler about tho significantachievements 
of ICAR-CIPHET in re«:.o.t )'Qll'8 including litchi 
peeling maehine, custard apple pulp«, ground nut 
milk, tee., which werehighfy appxeciatedbyh«.The 
Hon'bleminimoho visited.the laboratorie'8 and the 
Asro Procesaing Centre of the institme and 
witnessed tho pilot plant clemoruttation of milk 
produ.elion tivm ground mit, ~ of 
extruded produc18 and cryogenic srindina 9)'lltem. 
Besides, an interaction programme with the 
entrepreneurs was organized. The products 
displayed by the~ were soybean milk 
and tofu, groundnut milk, amJa candy, fruits and 
vegetable based pickles, IOBe water, llllllli grain 
flour, etc. She applllllded the efforl!J of the 
enbep1~andaho the [CAR.-CIPHETwho gave 
them 1rainiog and he~ in eatablishing 1heir 
"emtu«:s. Shealso ins1NCted the co~edofficial& 
to provideappropriate platfurmto tho enttep:imeurs 
formarkdingandpopulariziugtheirpi:odue!B. 

Villtt or Honorallle Secfttuf, DARE • DG, 
IC.AR 

Dr. S.Ayyappan. HonorableSec!etary, DARE& 
DO, ICARand.Dr. K.A1agu.sundaram,DDG (Eng.) 
visited ICAR-Cll'HET on 14 November 2014. 
Potato Peeler cum Washermacbin.e was ina:u~ 
by him and he also encouraged tho institute 
sciemillll!. Dr.A. U. Mnzaddadi, Sr. Seiemistand Dr. 
Tanbir Ahmed, Seientist dem0!1.8trall:d Live Fish 
Tnwsport Carrier system and Fish f>escaling 
Mac:bine (developed at ICAR-CIPHBT) to Dr. S. 
~ill.Che pn:eence ofDr.K.. Al.aguwndaram. 
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DDG (Eugg.), ICAR. DI'.. R.K.. Gupta, D:irmor, 
ICAR.-cIPHETand Dr. S.K. Nanda. IIC, HOD, 'IOT 
Division. Tho Diroctor Oeneral oxpressod hill 

salislilction over new dewlopments in the insli:tme 
and wiBhed for !ho holislic progr:en ofthe instilldlo 
andthe sectorinlhecomingyem. 

VlllftofHonorable DDG(AE).ICAR,NewDel.bl 

DI. K A1agu.nmdaram, DDG, Agricultoral 
Engineeriog DiY:ision. ICAR visitedICAR-CIPHBT 
on29*October2014and inlm.ctedwiththe81aft". On 
thisoo:uion,.Direcrux showcasodlhoirutitutevidoo. 
ICAR-CIPHBT Sc:ienlist& introduc:cd lhem.selvea 
with their fi.e1d of work. Hon'ble Deputy D:irecior 
General addressod !ho gathexing wilh his tboqht
provokmg speedi and encouraged everybody to 
serve the societywith fulldedication.Healso visited 
the laboratoryofdiffinnt Divisions, Uoi:IJ, APCand 
wor~. 

• 	 Dr.OurbachanSingh, Hon'ble Chairman, ASRB 
visited ICAR-CIPHBT, Ludhiana on 20 
Noveaiber2014. 

• 	 Dr. Kevin D Ga11aper, Ph,D & FAO 
R~ve India, ad interim, Office of !ho 
~vo in India. New Delhi visited 
ICAR.cIPHBT,uufhiana on 22 Deeembet2014 
to discuss potatti.al collaboration on stadi.es 
pertainingtopost-ha:vestlosses. Dr. R.K.Gupta, 
DirectorICAR.cIPHETwekomedDt. Kevin to 
institute and presented before him the study 
about post hazvest lossos conductedbyCIPHBT. 
Dr Krnn~ the aludy and rlliBedsome 
illsaes regarding losses of food in Public 
DislnDutionSysteminIndiaandwastage offood 
inIndia. 

• 	 30delegatee:liomKl:nyaandMalawi along widi 
two officiall of MANAGE visited ICAR
CIPHET, lr!!lhiRM on 10 Septlmlb« 2014 as 
part of lhoiI' inU!mali.onal U'aining p1og111D1Ulfj 

entitled 'New Di»u:n&WM i11 Jfg1Uufhu'a1 
Extt:Mlon M.tmagemettf Ullder US-India-Africa 
1riangular lmemalional Thlining pxogia:mme 
eoosilio.atcdbyMANAGE,Hydmbad.. 

• 	 Dr. Abdel Gawad Saad, Visiting Scieuli.st :liom 
Egypt, Cairo, completed Che Post Doctoral 
Fellowship unclerthe guidance ofD:t. S.N. Jha, 
Head AS&EC Division at ICAR-CIPHBT. Dr. 
Saad was n:cipient of NOJMliped and other 
Developing Countries Science & Technology 
Fellowship 1mder DST Scheme of ~ 
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Tniaiag Fell~ Cm DevdopiDg Coulllly 
Scientisbl(RTF-DCS)'intheareaofP081:Harvest 
EngimeringfromApriltoAugmt2Dl4. 

• 	 Prof. Bhuh Bhandari, Food Proce11ing 
Tec:lmology md Euci-iDg lll1d hiJ uoocjm 
Dr. SqcetaPnlmb,UnM:nity ofQu......J•nd 
Qnttns!lllld, Aumalia Wiled ICAR.-OPHBT, 
Lndhj1na on Febnmey' 18, 2015 for the n1aarch 
collabondiOD iD the field of (i) Glain (Ri") 
breakage durill8 dryinalmillillg; (ii) Rice 
pmch:lcil develupmaut. 

N•tlomlSemtn... 

• 	 ICAR-CIPHIU, lndhi- orgmioed a Nltional 
Seminar on "Pre1ent acenario and future 

.. 

/\.. 
Blmegiet for prom1iug IUd value addition. of 
agrieulm-&I commoditle1" during 19-20 
Det-«nlw 2014 .. Bil important Klivity in the 
8ilvc:rJubileeYeeof1hc iDltilUlc. Seminarwu 
~byMoFPJ. New Delhi to addreM the 
falme npemrialll of mbholdm in fDod 
procc11iug acctor \hroagh rc1cuc.h and 
dcvelopnw:nt innovlti.Oll.I. Dr Gur:badlan Siqh, 
Hon'ble Chairman, ASR.8, New Delhi wu the 
Chicf'Outat OD 1hc occaaion. 0n 1hiJ lllllpiciOUI 

plhering. Dr. Gulbechln. Siqh aai4 that lfter 
surpWa prodw:tion, Indiahubeonme Illn.pmtm 
DflllllllYeommoclitim mdhe a1to empbuizedOD 

the need or IOil and w-= qiiality 1o produce 
good quality cmi- a:nd ita proce111illg. Food 
aaved is food ~ ha lldded. Dr D.S. 

Dhillou, Vim.Chmeellor, PAU, Lmfhjana Dr 
Anwar AlAm, E:r-VC, SK.UAST, SrWgal': Dr. 
NawabAli, Bx-DOO(Engg.),Dr. S.M. Ilyu,E:r
Diiector, ICAR-CIPHET aud Project Di=tar 
NIRD,Hyd.enibedgracedthe occa1ionu Guestl 
ofHODOID'. Dr K. Algusundamm, DOG (Agril. 
&gg.) ~ the llllugaral Sctllion of the 
Seminar. ChiefGuest, DrOurbechan Sinp and 
other dignitarie& releuecl the 'Sauvmit of this 
Silver Jubilee Smrinar, 'Silver Jubilee Lcdulc 
Seri.et' and other poblieltion8. The de.igl1 of 
'Potato peelm:-cum-washllr', developed by 
ICAR-ClPHET, Lndhjl!T!a wu alto lioemedto a 

leadillg '''" "l,.,'Y on thi1 occeeion Dipillriea 
as1r:ed &Gi.c:l!l:ific cormmmitie1 to adlhu themed 
of die hour md work towmds 11-1 111d pain 
Stonge atfirmer'I kvel to get goodquality teeda 
at cheaper rate. ICAR-CJPHET 1w to play lead 
role inpost-harvest techuology and lllllll.lplllll 
so Chat our producer cm get more beuefita. On 
thi.a occa.11ion, varioua SHGa, entrepreneun and 
NOO also pmticlpeteclBDd displayed their value 
addedprodu.eti basedOU1ra.in.ing»:receivedfrom 
the institute. Participants, researcher, 
~ etc from diffilnmt pmtB of the 
c:ouu1lyatteadcd1hctwodaytNalimlalSeminar. 

Smnmer Sehool on Modem Ttdmolaglea 1111d 
Approacll.ea la Storap of Barvatcd and 
PreteetedPlutllldAatm•IFooclProctudl 

ICAR spomored 21 daya Sum'""' School OD 

"ModemTedmologie1mdA:ppniedimin~of 
~ and Procee1ect Pim 11114 Animal Food 
Prodacui" WU otganimd at the Centnl Jnlllitule of 
Pott-Harvest Engineering and Technology, 
LndhiAna from.June II to JulyOl, 20141aOOC11Mly. 
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Twenty four participants amiss tho coun1ry 
partieipaled in the nilling p.rogiamme. Summer 
school was blend of lec1ures, pmc1i.cals, hands on 
experience, discuuion. Skype lecture!, participaots 
pxcsmtation.v:UittoAd!miadFCI&to111gefacilities, 
Moga, Villit to N P Fresh Foods, HsmbnUl, Vui:t to 
Field Fresh P'Vt Ltd.. Lodowal, VI.Sitto GADVASU's 
Colkge ofFiaheries ad College ofDlliry Science 
and Teclmology, PHPTC ad PAtrs Food Science 
and Technology Division. During valecli.ctmy 
funclion. Dr. R K Gupta, ~ ICAR-Cll'HET 
I:odhisna, di81l'ibuled the cet1ificatee toperticipaotB 
and 111ged themto ulilizo the knowledge leemed in 
theschoolinlheirprofl:6Bional. CllRCI'. 

SllllUll.er SclHlol oa Food qua1ll.y and l&fety: 
reccu.tachucaf:u. evlllu.atioDUc:hDlqun 

ICAR. 6,POn.sored 21 days Summer School on 
"Food quality and safety: -i advances in 

evaluation teclmiquell" WU~<hiring 05'·2S 
August 2014 at ICAR.-CIPHET, LucUriana D:t. 
P:nmitaJaiawalandDrR.alml.KumarAnllmgwere1ho 
Course Director and Co-Cou.tse Director 
rapectivcly. A to!Bl of61 participam had applied, 
outofthem24participaotsweresel~tollttend1ho 

1mmmer school. The sdlool wu blczd of leelures, 
practicala, bands onexperiences, discussions, lkype 
lecturos from eminent speakers, participant 
px csmtatiom.V111il8 wc:Naboammged tosllileofw:t 
labormories/food proceasing 'llllilll having advanced 
qualityevaloalion mcilitiesto9P0&0 thoparticipmm 
to the :iwent advllllC'elllc:nt io. quality ewlwdion 
techniques. Visits were made to Punjab 
Biotechnology Incubator, Mohali; OADVASU, 
Whim•; Verb Milk proc-mg plant ad Field 
FreshPvt. Ltd., Lodowal. Pmticipamoonptuiated 

the oxga:niz:ex-5 for their ~on and effom 
dwing cztire tl1lioing programme. Dr. R.K.. Gupta. 
Director, ICAR-CIPHET encouraged participants to 
worldncollaboration. Dr B.S. Bisht, Director, BIAS 
Bhimtal.1111dformc:rVC,G.8.PmtUniversityofAg. 
ad Tech.., Pall!nagar 8lld. former Director, ICAR
CIPHETdim'buted thecertificatNto tho~. 

Entrepl'tllt1lnhtp De'f't)opment Pnlgramm.e on 
'Nall ld•eflmcdonlllloura.ad hullhfoods' 

ICAR-CIPHBT, Ludhiana organized an 
Entrepm!eursbip Development Programme (EDP) 
for fmmm, en11ep1-urs and SolfHelp Group8 on 
'Nlllritive ~onal. f1011r 1111d huldi. foods' during 
IS-21 1aly 2014. 'Ibis BDP was sponsored by 

AgriCllltural Technology Management Agency, 
Palampur. Kangra (HP). Tho programme was 
coordin•tedby Dr. MridulaD., S:r. Sc;ieotistand Ms. 
Monib Sharma, Scieatist ofFG&OPDivisiOll. The 
progt&illilie Wa.11 inaugurated. by Dr. R.K. ClupCa, 
DiRdor,ICAR-CIPHET, uulhjana, Spe•kingon1ho 
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occasion, the Chief 0111111t ofthe ftm&:tiou, Dr. R.K. 
Gupta empbui,,,., on the impol1mu:e of health 
foo'!8: The llt:Ym d&yl EDP wu designtld to give 
pllltieipmdS a c:omplelle a&puikil:O ID tho buic 
CODCcptll of value lldditi1111, pioce1111ing lll1d 
packaging, quality comrol, ..rety i11R1ea and 
rogabtmy mndmls of lllllritive timctioml flam, 
qaic!toooking"'11ill.qui"c:ookiugllllillipindalill, 
bi8h p1*i:n emw:l8fea lllld t\mctional Jl8'IB. It 
c:ompiUod ofYllriOUI ledurel andpmctic:al 1eaiom 
by c:xpczicacod Scic:nti1t1 fnmi ICAR-CIPHET. 
During the valedictory f\mction, the farm.en 
expi od !heir overwhelming I'lllpODJe fur the 
IAjnjngICCc:Md. Spceking OD lhc OClCllilm, DrS.K. 
'fyqi, Principlll Scientilt ~ l/C Head, FGAOP 
Division motivated the pmticipmdS for starting their 
awn bn•inc"I bued OD the tcdmalogie1 1eamod llt 
ICAR-CIPHBT. While dittrfbuti.na tho certificates, 
Dr. R.K.. Gupta wagedthoparticipants to inform 
about the ICAR-CIPHET food proccning 
1lccbnologies in theirn:rpectivevillages. 

huUtuteReseud!Co1111dl(IRC)Meetlaa 

Tbe23"1DrimteRcican:bCowwilMcctiDg WU 

held duriJ!8 20-21 June 2D14 Id ICAR-CIPHET, 
J..t1dhiana undertho ClurinnamhipofDI.R.K. Ouptl, 
Direclor, ICAR-CIPHET. Dr. S.M. llyu, Projec:t 
Director, NIRO, HyderaW WM the invited expert 
forthemeeting. Dr.RX.Vilhakarm•, !a. Scientist 
lllld Member Scemmy, IRC welcomed dw: apc:1t, 
Director, Project Coon:tinltort, Head of Divilionl 
md Scientiltl of both tho C8111p111M m tho JRC 
mcding Dr. ltK. Oupla, Dilectm; ICAR-CIPHET 
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welcomed Dr. S.M. Ilyu lllld all Scientist1 ill tbo 
meeting. Member Seadliiy pn:w:nlx:d dw: Amion 
Tlk.enR.epmton~onoftbo 
lut IRC held dlJriDg 28-29 October 2013. After 
thmoagb. deliberatimla 111.d aome modific.tionl, 
ATR was aa;epted. Salient achievifiDllillll of eech 
division wcze dw:rea&rpresenll;d by the:n:spec1ivc 
Head of Di:visiona followed by pn:1enbdion1 of 11 
RPP-I, 19RPP-Dand4RPP-Ill 

lllldtu.teMan-cementCommltteeMeetlng 

The 31" meeting of Imtituie Management 
Committee of ICAR-CIPHET waa hold on 
Septc:mber 06, 2014 at ICAR-CIPHBT, Ludbj"" 
underthe ChairmmMhip ofDr. R.K.. Gupla, Dim:tar 
with tho other mombon being Dr. S.K. 
Chattopadhyay, Head, MP Division, CIRCOT, 
Mumbai; Dr. Nachiket Kotawaliwale, Head 
(APPD), CIAE, Bhopal; Dr. Ommm Bolo, Head, 
MPDiviaiou, (NIRJAFI'), Kolkala; Dr. S. IC.. Jha, Pr. 
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ScillllliBt (AS&PE). PHT ~ IAlU, Pusa, N,,.,, 
Delhi; Dr. P.R.. Bhalllagw, PC (APA); D.c. S.N'. Jba, 
Head, AS&EC; DI:. S.K.. Nanda, In·Cbazge Head 
TOT; Dr. P.C. Sharma, Hoad, HCP and Sh. Manni 
Ld, AF&AO. The IMC members visited 
laboratories, otherfacilities ofInstitute awl illstitule 
developed equipments viz. cryogenic grinder, bael 
pu}pert111dmakh1111a powiag11111cJrine were shownlo 
IMCmembers. 

Coordination Committee Mee11q (COi) of 
AICRP0taPl.T 

11•CoordinationCommitteeMeeting (CCM) of 
AICRP on Plasticulture Engineering and 
T«lmology (eclic::r App!k4tion of Pl.es1ics in 
Agricultme)washeldduring20-21 Novmiber,2014 

at ICAR Re&ea1di. Compla for Nonh Ea.ram Hill 
Region,. Umiam (Banlpani), Megbalaya 1JDdel' the 
Chairmanship of Hon'ble DOO (Eng.) D.c. K.. 
~awlC-bajgn!!!M!hip of Dr. R.K... 
G1Jll1ll, D:ireclOr, ICAR-cIPHET, L>u!lriana and Dr. 
S.V. Ngachan, Din!etor, ICAR. RC for NEH, 
Banlpani. Padma Shree Dr Brahma Siagh, Ell.
Director (Life Scien.ces), DRDO, and President, 
Indian Society ofPro1ectecl. Cultivation, Now Delhi 
wu du: Chief Guest and Chairman. Expert 
CommiUJ:e in the CCM. The imporQlnt poil!U 
emmged. during the meeting mi mentioned. u: 6 
proje<:tllWCReompletcdandthe periodofl1projec;t& 
were ex.tended. The titles of two projec18 were 
revilled./ changed.. 38 11tiw project proposals wem 

!JllbmiUed for approval. n.- proj"tll wc:re 
pre 1eted and after diSCll88ions, 28 new proposal& 
wm1 approved... 10 new proposals could not be 
~tcd. 

Worbhop of ICAR-All India Coordinated 
Raea.n:hProJedonPost-HarvatTedmolD1Y 

30"' w,..n00p ofICAR-All India Coordin•ted 
Research Project on Pollt·Hsrvellt Tedmology wu 
held during 6 to 9 Jmu.my 2015 at UAS, Bangalon1. 
Dr. K. Alagusundamn, DDG (Eogineeriog) W11& die 
chairman of the worbhop awl Dr. Kanchan K.. 
Singh,A.00 (FFIPE) and DI. R. K.. Ollp1a, Din\dor, 
CIPHBT weN the c~hairmcu. Dr. S. N. Jba, YC 

PHT, p1 11...t major ae<:omplishmmus of the 
scheme during 2012-14 and abo discll&8ed. lhe way 
forwani Biennial ~ rql(ll't& (2012-2014) 
wm1 proserrted by the respective AICRP on PHT 
Cenln'Js in technieal. sesriOll5 m-gmri'Ud sector-wise. 
viz., FoodQrains, Horticllltu:r111 Crops. Jaggcry and 
Livestock Produce sectom. Besides, two wo:rkllhops 
on ICAR.-MOFPI sponsoi:\!d projectand ICAR.-PCI 
rpomoi:ed project we.re held on. Jawary 8, 201S. 
Some imporlllnt recommendations emeqpng from 
the wmbhop are: pilot !Cale processing units with 
~ Qost3 to gM: improved quality prodlict3 
llll1lt be promoted among the filnning COllllllllDity; 
AICIU' c:en!Ies should promote on-fmm agro
procelHliog and valoe addition ~ologies for 
enhancing socio-economic sta!U.8 of the farm.en; 

I 




lcientiall lllauld take IJllCh projeclB which marimiee 
famun' prafitl; reamreh enginCl!Q (REI) ahauld 
deliver the c:omplcte JllulOWI far all lbr:: cropt md 
(;(ilill•inditie• ror mcrea.ing the ~.ma level; 
enginearing input IDllSt be ina:eased in die detian 
lllJddcvclopmcmJ*OCCII 

SllnrJubfleeledunaeries 

AB a pmt of Silvc:r Iubike celelmllion in the 
imtilulrl, four leetures were delivl2ell by minetrt 
pcnomin the field ofPostluuvestproceuing which 
have ablo been =npilcd u Silver Jubike k>c~ 
aerie&. 

• 	 Pon11>le paradigm shilb in pott-harveet 
enginccriq & tedmology R&D by Dr. S.M. 
Dyas, Project Direc:tm, Distmco Bducatian, 
National lnlltitute of R:unl Denlopmmt,. 
Ecydtnbadon20.06.2104. 

• 	 Modem. food proceHing technologies - a 
survival kit for Indian agriculture by Dr.. R.T. 
Patil, Former Diieeior, ICAR-CIPHBT; 
Chalmian a. HD, Benevole for PHT, Bhopal on 
27.06.2014. 

• 	 Contanporary scimtt, society andpostharvest 
tllchnology by Dr. B.S. Bilht, FOilllS Vico
Cbwwllur, GBPUA&T Plllluapr, FODllA' 
ADG, ICAR, New Delhi and Director; Birla 
Imtitute of Applied Sci-, BhDntzil on 
25.08.2014. 

• 	 Augmc:ntlng mod lllld rnnritional llCGUrify 
throu8h pa.t-barvest technology by Dr.. Nawah 
Ali. Former DDG (Engg.), ICAR and Forms 
OSD,ICAR-CIPHET, Ludhiana an29.12.2014. 

MeetlnporgulzedatlCAll..CJ'.PHET 

• 	 Tl:c:hnology aware• e11 meet was orpniml on 
die occasion ofICAR foundation day on 16July 
2014,with1hefarmm mdsllld&mll. SO fllrmln 
&om in and lll'OUl!d Lucflri!ll!• !ll!d 40 rtuderdt 
&am Knndm Vidya Mandir, Civil Linea, 
Tndbill!l•puticipamdinthiiprogramme. 

• 	 In anociation with ICAR.-CIPHBT, a Bnsineu 
Plan ~ by NABAR.D WU mgmiizcd b jg 

officere bclongina to Agricultui.I llngin.eerilla 

Discipli:ao at Lndbian• during 30-31 October 
2014. 

• 	 Amceliag 1m PuluR PenpcetM: and Slnltegiea 
for Poet Harvest 'I\lclmolol)' Reeearch with 
qiecific 1ef&ence to ICAR-CIPHRT, u•cflri 
waa held on 20 J>cemhc:r 2014 Ill ICAR
CIPBET, Lndbiena, The eminent dipilariee/ 
o:fficen viz. Dr.. Anwar Alam; Dr. Gajmdra 
Singh; Dr. NawabAli; Dr. S.M. llyu; Dr. R.T. 
Patil; Dr. B. Rmgm•; Dr. K. ~ 
DOG(Agril. Bngg.),Dr.KanchanKumarSingh. 
AOO (FE), ICAR. NewDelhi, Dr. R.K. OuptB, 
Director. ICAll-cIPHRT and Dr. K. Nmeiah, 
OIC PMB Cellpmtic:ipldedin themeeting_ 

WorldFoodl>ayCelebratioa 

Wodd Food Day is c:e1ebrallld on C>ctob.!r 16 
evmy year in1hehomruroftho ftnmd•tinn day of1he 
Food !ll!d Agriculture Orpnization of the United 
NatiOD.1 in 194S. A diffinnt theme la 8dapted tl'ifJfY 
year inorder U> highlight areuneeded far ac1ion and 
prowte a common focus. Thia year the theme wu 
'Family farming: meding the world, caring for the 
earth'. In order to oelelmlte thil occasion, FG&.OP 
Divisionofthe inslitule01p"imet t.food'huedquiz. 
1bequizwas amrfnrtedby~-Monik:a Sharma and 
Dr. (Mm) Swati Sethi. Scientim, FG&oPDivilion. 
Seiclltifie, T=lmieal and Admini•lrllivc ata1f 
participated t.Ctively and gift hamper1 were 
distributed to the winnca. The BWllt WU lpODIOied 

by ParlhuremBio.ApTl:c:h.Pvt. Ud.,Lrulhian• 

Ccimm.uml.8-ayCunpalp 

ICAR-CIPHET obeervecl Communal Harmony 
Campeip and the Fund Raising Week meant to 
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spread 1ho messago of -w:ia1 harmony and 
national illtegl:ation to the people of the cowrtry 
daring 19-2SNovember2014awlthe FlagDayon2S 
November 2014. This campaign was organi....t at 
W1itw: level by lhe wwwiflee WillJ1imted by lhe 
competent amhori:ty. On Flag Day, flap were 
distn'butedtothopeopleandtheywereenco:maged.1o 
donategwe:tvUBly. 

NadonalSdmceDayCekbntlon 

ICAR-CIPHBT celebrated National. Science 
Day on 28" February 2015 with anaim to inculcate 
seientific temperament amoog schoolehilcben.Thill 
Day is obeerved to mW. ~ novel discovery of 
Raman Etmct by the greet Indian Physicist and 
Nobel Lalnate, Sir Chandra!ekhar Venkata Raman 
on 28'" February 1928. Every yw-, ~of 
Scimice and Toehnology provides a theme for this 
Dayand '1lis year Ibotheme W1MI "ScienceforNati.on 
B11ilcting".On tllisoe«llion. the ina1ilul= organi:mfa 
sciemifie quizeompetition for the m•dents ofPnllap 
Public Sehool, Ludhiana Six !eamsoffour~ 
each. :li:omel.aas VIIIparticipatedin. '1lis WDJM.Dr. 
(Mrs.) Manju Bala, Sr. Scientist, FG&OP Division 
and convener oftho pi:ogtam:u:te infmmod the teams 

about quiz ralee. The qaiz was C<IOiclinaled byMr&. 
Monika Klmdu, Scientist, TOT Division and Dr. 
(Mm.)Swali Sedii, Sc:icmistFG&OPDiviaion.Aftc:r 
the qq:iz, the !'todents interacted with the Scienlists. 
Dr. K. Narsai.ah, JJC Dm.ctur eoligbned the 
atudmts about seiau:e and ~hnology and 
en.coun1ged the students to develop scientific 
tm.p&aw.mt. The funetion was eonctudectwith the 
distribution ofprizes to tho wi:amer& and Dr. Yogesh 

Kllma:r, Scien!Ut, AS &EC DiviBion pmiented 1he 
vole ofCh.,,ks,, 

=a""NM 1l ~ q&ql4;1 llil ii!ii<lt \11'1 

1!Wr;'lilt~~~ 'lilt 'tft ~~h1'i' 16 ~ 
29 ~tl*'I~ 2014 't11!'S ~qqql~i ~~I~. ~. 
~. 'Rl, Jl'llt. (jqo;j)<!ft @'ttllt:\(Uj 'J1111111', ~ 'il!UiCltlj ~ 

'El'11~9 'l!fl GC\ijiC'il ~~ "111;'<uft<I ""hi® 
~~. "11'<. 't. ~ it ®(<Fiii/i !;m ~~I 
~ QQqj.j 311<4)'11'1 ~ it ~~. ir.1tm 
\ijjCjiffqli'I. ~ a''"""'· ~1'lf.ml-n a1111r.t<t>. 
~. ~~. a1111""® ~'lit Cl~i%il. <1<t>4l~ '6914® 
';\ i1*11~8 ~ il1"1•Fa ~ 'ti<il1i1<11) lt; 'ff@<41•1 ~ 
~ 11~<4)f'?ta1~ '111<i!Rila ~ 1h1'i' 00.00.2014 ~ 
~ QQqi.I 'lllT 'fl'111A' '6'11~9 "11<4lRila ~~I 

~ '!l9I' ~~ 1t"lo 11'El'· 1ift'ift {l:!q-~ 
"1fl't<ia1). ~m 'Cl!1N cif'lq"t~~M ~~~- ~Cll"li 

~ f.1Jtm<11'l ~ :t<t<t>I~ ~ ~ ~I ~ 
q<tAql'!ll ;t; ai"t1•f<1 ai1<il~11 ~ 11R!<lifl'tmd1) ~~ 

<ti ~ '11fi1<1>1~) ~ ""'"''~~ ~ ~ fiffilJ 
~if ~'11(\e 'l>'l 'J'!W ~~ 'ff<q"'f ~ ll '1i•ft<I~ 
~ I ~~ ~ <111<i'!Ri111 fm;;f llfll<i'ifllm~ ~ 
~~dl~<t>i ll~~: 
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al~Cf>I: ftcfi q~ql~ ~ afcrThr atl'tM~a ~~""'1 YRl<rMlim-i ~ q~u1111 

jfj1f SIRtqUlldi .r WJT1J ~ SIRl4l•ft oflql\il4J ~ fcRtifi 
~ ~ 'tim\il• 

1 ~~~~ ~~~ 11~ ~- ~-lf+I'- <PG11, 15.09.2014 

11Rtmflla1 ~~~ ~ ~ ~$11PICb 
~~~ ~ +rfr ~,~ 

~-~~~ 
~-

2 ~ ai1q1<; 11Rtiitfllm ~~win ll..-r'1" ~-~~, 16.09.2014 

~ dlf)r?i~ q..f r$ ~~ ~ ~ a$1Ptct1 

~) ~~~ ~ ~~, 
~$1Ptif) 

3 ~~ 11Rtmfllm ~~1f[lf~ 11~ ~- ~ 3f"511G, 17.09.2014 

~~~ ~~~~ ~$1Ptif) 


Cf>4tj 1Rm c$ ~) ~-~-mfr.
~-~ ~ 
~$1Ptif) 

4 	 ~~1Tvlf ~~~~ 11~ ~~~. 18.09.2014 
;rrflfcar SI Rt mflld I ~~ftt6 ~ ~~-~ 
~ ~~11't1Ptct1 q..f ~ ~~ftt6 ~ ~ ~-~- q;c;fq, 
if>4tj1Rm c$ ~) ~-~-~ 

5 	 ~ wRtmfl1a1 ~<-fRT~ 11~ ~- Wfrill~. 19.09.2014 

~-Cb)-~~~~ cg.~ ~ ~ a$1P1Cb 

~ ~ Cf)]" ll~•I ~1'1 ~~ ~~.~ 
~w~ ~) 	 ~$1Ptif) 

6 	 "Cf>fctill !1 Rt mflld I \Slo ~ +rFf ll..-r'1" ~- ~-~- "!"'GT, 20.09.2014 
~~ ~-~-~-~ ~ 1l'ClR a$ I Pt Cf) 

~ Cflit r$ ~) ~-~~ ~-~+rR.~ 
~ a$1Ptct1 

~-~~ 
~. a$1Ptif> 

7 ~ Rqiflt1 ~~~ ll..-r'1" ~-~-~-~. 22.09.2014 
(tatt~ltia) ~~ \Slo ~ WttJ ~ 1l'ClR a$I Pt Cf) 

11 Rt mfll m = 11ffif -i¥ \Slo ~- ~- <P"G11 ~ ~- :\ il"Tt'IT, 
~~ Cf)lzfw+i ctft ~$1Plct1 
~ 
~ q'1jf ~ ~) 

8 dtit>It"I 1=fT1irVT \ST.~~ 11~ ~- ~-~- "lf]G""q, 23.09.2014 
11Rtmflla1 cg.~ ~ ~ a$1Ptct1 

\Sfo ~ WttJ ~- ~ \illll'tlqlC."1,~ 
~ a$1Ptct1 

9 ~~~ 'tl"•r'llltf'I \Sfo ~-mfr 11~ 	 24.09.2014~-~-~-~. 

11Rtmflla1 \ST.~~ ~ ~-~-
~ q'1jf ~ ~) \Sfo ~ "'t1'fITT (lfr.~.~)
~ 

~- lfr.3JR "+lc'11•1''<. 

~- ~- N.lfr.~) 
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JA uftliil1'1u1 wr .r tiiil•• 1flf ft=liw 
~ u--:ti11l•• 

10 11M«1fl 11ftlqlf\d1 

11 "il1j '8>fta II ftlfllPlai 
{at'tt11tfl IIftlfilPid 1) 

{'lift~·~ 

..~ 
~.~~ 
41ftft eft;n ~ 
111'· ~~ 
t:r. JR1N m ""'iE...'l"'lal"''i 
4. 'Fft iffijf 

•••• *IWiff.ii 
-tt.~.~.w 
411". ~ ~qCitil 
4fl.~ 
4fl.~~ 
411". ft'<I ~ 

411'. Wftm~ 
41ftft~~ 
~~ 

u111:.u~ 
11r. ~ VIQ\14iii 

~.~~ 
411". llR'IFf 
111'· ~~ 
411'. tt!ti•iiii ~ 
411". liFVf~ 

··~~~ 

lit.~.~~. 

Jlllr-f •••r-1•.it. wjq;J ~. 
,•.r... 
41'1~~ 
dili4lrll ;c!\jjqijj 

26.09.2014 

27.118.2014 

:ffwl"'I 1" ~ <&1'111\'f1'<t>T a1q'\<ll"I 

~.~Ai 1l <!1f 201+15 ll 'IR'ft.<t 'tiitNl\itl~ 
011<i'IJ!ita <ml{tit.~ fm"T ~J;t~ltia t: 

30 l!f 2014: <IT. ~ 'flR' ~. ll~ll«~ifi "I~~ 
(<lii!'ll•U~ .,. ~~ ;fiq;fi ~. ~ql'11 i\ 
'<liilltl~I oftt'O: f.ll!il l{ii \fl!lffelqq' ~'~ '!llc&liif 1l 
1'ift1l ~·~lf{~~~~;l;~ 
ill~'lilRiif q;j"'4"41Riif ii't \itl'ilf.qq ~I 

23 ~ 2014: .!!!\ .mr ~.~ (<1\il'll•11), ~ 
m~. 11~1\1!'% 'llllfll'lq, ~1'11 i\ '<Jlll'll"I ftt' a\'!"(' 
·~'(\~il~~'Cll~·111\1 

27 ~ 2014: <It.~~~. ll'lllef.'1'6 "11%1~ 
(<fil*MI), 'i. ~~ ;tq;fl ~. ~q1•11 ~ 
'<'1'111'1'6 lf<t\' * • ll m' fclq1lf err•irct ;;r;;IT 
<i'} I 
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30 1!lif 2015: '(8' '61~11~11 if it. ~ 'lmll"J, 11+!Mll 

ill~'616, ~ ~'ll'll ~ 'il+!Mll "6lllt if ff<t ~fiiill'lii1l 
"61m'f.1'111' err~t ~ '1lflmfllll Q;<t "'*41ft<n t 
WR{1fo6'.;ft I 

·~ ttmr' acftlciM 
~ Sl'IHiMl, 'lmf ~li '311911Ff qt 1!rof « 

if'~ '!ml"~w~~ ;;iA 1l JAAil t 
'1R!'!lfm « 100 ~~"'~ 2 'It!~~ 
t ~~~ftlqMI 'lt1f ~if~~ wlf 
flliqrtm1 ~~qHIif~~tW-f 'lfm'if 
ll<l'l•i-iliill, !Jt'l'lik'l'l, ld'lliit'l ~ 'lfOO' ~ "1IE1q1E1 lf.t 
~ lf.t<rt 1'El'!il( dlftl•41'1 ~~~lft«i, "li'R \l!ftv 
1't 'lfm'~~ 'i<ITI <llftl'll'1 ~ tffi twfl"" M lf.t 
~~'IfI~~~~llJM, llQllEl~'6 ~ ll'i4W.l 
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'filioq1ftii'I ~ ~ '51ftl'l1'1 if iftsl' 'llAl'lit ~ lfillf 1!i) ~ 
~I~~qHI if~ !l lfi!lf ~.~ dll'l'T 
i5ll'l'T <!lir 1RT ~ 3.00 ~ '{\ 5.00 ~ '1'li fitiqr lllTl!I' 

l1 
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( AWARDS AND RECOGNITIONS ) 


• ISO!1001:2001CertUlaitzinnrd 

ICAR-CIPHBT, Whim• wu llWlltdcd ISO 
9001 :2008 certifi.ca1e for operatina Quality 
Managam.nrt sym.n on rt February 2014 till 16"' 
February 2017. In onkr 1o obac:rvc pn>pc::r 
i.mplemeat.iion ofQuality M9!!1ge111C11t Syttem in 
oompli.amlewith ISO 9001:2008 at ICAR-CIPHET, 
mmuaJ. IUIVcillam;c audit WU comlueled bycxlcmll 
ap.cy 'BSCIC' on 2.S"' February 2015. Baecl on 
Survoil.lllJce ltllportsubmitted bytho LeadAuditor, 
ICAR-Cll'HET has bCCD rcrwmmCDJlcd for 
~·•tionofiS09001 :2008 for1heyear201S-16. 

• SodetallnnondonAward 

Dr. SN Jha and Dr. IUC. Vishwakmna ofICAR
CJPHBT, Ludbjena !um: been jointly &wvdcd Ila. 
3.00 lakb(Rupeee threelakh) fordie developmentof 
Mal:litma seeda (Elll')'Qk /etm) roastins, popping 
Ind decOl\icRng Dlldrlne, The awW W1l8 glvCll OD 

2$ F~bruery201S atPSG CoD.eae, Coimbatoic. The 

m1drine is an mm:ome ofpione«ing mid UDtiring 
eft'ona and contribution of 25 yeus of Dr. Jba in 
difi'emlt r:apaeitiee at di1femd placea of hia 
acientmc endeavor. Tbc mw:hjne bu IO!ved a long 
standing demand af1'IOkJwtagn>W&n andperl'onna 
boCh ~ rouliag andpopping ope:ntiom. 
It eliminatM die drwfaery involved in manual 
methods and producea much bcitter quality popped 
lllllMMzna Ihm 1he mann•I method. Jn addition 
DMdrine lllJo decorticate taW kemel ftum die 
conditioned~whicbwunotposllible earlier and 
thu1 11vr:1 hugr: energy and long diatull:e 
trmeporllltion cost. The meclline iJ regit~ for 
petalt, COIDIDCl'Cializwl and bas been inmllod at 
many plxea in IDdia. Thi• devr:lopmem bu llhown 
j)IOteDacc.tllllbenefilltolO~inpneralandpoor 
lllllMMzna grows& and pl'OCISIDO in particular 
lr.ading to 1hc:ir improved livelihood and food 
nutrltion tohumuods. 

• Jmlovlti:niFannerAwanl 

ICAR-CIPHKT nominated farmer got 
lnmMlive Fmm:r Award in 1'111111 Krlabi Vigyim 
Mela 2015. IAR1 Innovative FIP!Dlel' Award for 
2014-15 was oonfermi upon Sh. Gurpreet Singh 
Sbqill in Pua Kri.rltl J1&)l47I Melli orpnizwl by 
1ARI. New Delhi during l~U March 201S. Hia 
imlavltions are 'Olactiohu bulb gndtl', 'Gl•rtinlna 
bulb diggm', 'Ron Walm and ahmbat, lllld 'VmDi 
compost'. Based on hi.8 tedmologiea, he baa 
pub)ilhed various 111Ccea1 stmies inprint malia, and 

I 




has given various radio and television talks. He is 
honoured by Dr B S Hansra, ADO, ICAR at KVK, 
Patiala in 2002, ChiefMinister's State award in 2011, 
award in 511> Indian Horticulture Congress at PAV, 
Ludhiana in 2012 and Sh Jagjivan Ram Innovative 
farmer award in2012. 

• ICARNationalfellow 

Dr. K. Narsaiah was awarded with ICAR 
National fellowship for working on research project 
entitled "Development of food biopolymer based 
micro and nano scale delivery systems for bioactive 
ingredients in functional foods" for a period of 5 
years from 02/0112015 with an overall budget of 
Rs.123.66 lakhs. The project aims to develop simple 
as well as advanced microencapsulation systems and 
processes which will synergistically further broaden 
and strengthen different methods of 
nanoencapsulation such as liposomes, 
nanoemulsions, cryotropic gelation, spray drying 
and spray cooling for encapsulation of food 
ingredients, nutraceuticals and biopreservatives. It 
also envisions to make ICAR-CIPHET a centre of 
excellence for encapsulation. 

• International fellowship 

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

• Society fellow 

ISAE Fellow 2014 

Dr. R.K. Gupta was elected as ISAE fellow 2014 
during 4911> Annual Convention of ISAE at CAET, 
PAV, Ludhiana during Feb. 23-25, 2015 for his 
valuable contribution in the field of Agriculture 
Engineering. 

• Dr. K. N arsaiah was awarded fellow of Society 
ofApplied Biotechnology. 

• Otherawards andrecognitions 

Dr. R.K. Gupta is member, working group on 
post-harvest technology and value addtion, Haryana 
KisanAyog. 
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• Dr. R.K. Gupta is member Board of 
Management, NIFTEM, Kundli, Sonipat and PAU, 
Ludhiana. 

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

• Dr. Dattatreya M. Kadam received 
"Distinguished Service Certificate Award-2014" 
from Indian Society of Agricultural Engineers 
(ISAE) for outstanding contributions in the field of 
Agricultural Engineering during 491h Annual 
Convention of ISAE and Symposium on 
'Engineering solutions for sustainable agriculture 
and food processing' held at PAU Ludhiana during 
23-25 February 2015. 

• Dr. Suresh Devatkal received Best Research 
Paper Award for the Oral Paper "Improving the 
quality and hygienic aspects ofgoat meat by using a 
refrigerated display cabinet for marketing of retail 
meat instreet meat shops" inVI Conference ofIndian 
Meat Science Association and National Symposium 
on 'Sustainable meat production for nutritional 
security and consumer well being: challanges and 
strategies' held at U .P Pt. Deen Dayal Upadhayaya 
Pashu Chikitsa Vigyan Vishwa Vidyalaya evam Go 
Anusandhan, Mathura, Uttar Pradesh on 28-30 
November 2014. 

• DrRahul Subash Yadav, Scientist (AS&EM), PC 
(PET) unit, ICAR-CIPHET, Ludhiana gotbestposter 
award for research paper entitled "Low tunnel 
cultivation of fruits and vegetables in different 
region of India" in National Seminar on "Hi-tech 
horticulture for enhancing productivity, quality and 
rural prosperity" held at ICAR-NRCSS, Ajmer 
(Rajasthan) during 19-20 January 2015 jointly 

http:Rs.123.66
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organized by Indian Sooiety for Proll!c1od 
Cultmlion, NewDelhi and Indian Society ofSeed 
Sp:ices,Ajmei:. 

• Dr. Manju Bala receivedbest pom award (3") 
for poster eotitled "D:illtribution of fatty acids and 
lheir:mios inIndimRapetieed-MustatdgemiplaBm" 
in National Seminar on 'Strategic interventio111 to 
enhance oilseeds production in India' held at ICAR
DRMR.Bhanilplll:during 19-21Fdnuary201S. 

• Dr. Sandeep Maun got best posterawml. for tho 
p11pertilled"DaJ:ign& development of'Ilv:o peeliog 
mecJiine" imm Indian Society af Agricultuml 
Engineers (ISAE) during 49"Annual Conventionof 
ISAE and Symposiumon. '.Engiaieeringsolutions for 
IJ'Wllain.able agricullure and food procesllin,g' held et 
PAUL11dhiana during23-25 Fcibrumy2015. 

Sacce.ttStoryOD "Gro\lncln1tflavo'Cl1"be'f'el'llp 

cwrdaad paneer" 

ICAR-CIPHET, Ludhiana bu licensed lhe 
technology for groundwrt flavoured beverage, curd 
and pane« to 18 e:atrep1eneurs/fanners. A budding 
eu1lep1eu.:m, Mi. Piyuah V)ru tivm J1megadb, 
Gujarat leemed about the technology fiom ICAR

CIPHET weblJitc and app:roadied the ~ lo 
know about fhU technology. Gajaratbeingoneofthe 
major groundnut producing 81a!es and be.::auso of 
su:xplu8 avllilability ofraw material. he planned lo 
adopt and commercialize this technology. He 
received trainillg at the institute for pnparillg 
growidwrtmilk.panNTmu:lcm:d. Initiallyhe started 

a small plant of 200 
lilre8/day ~ty for 
production of 
groundnut milk. He 
f!Mled difficW.ties in 
market for 
acaiptability of new 
produ.ct. Bllthe wvrla:d 
hard and put his 
mm:ketingetforts while 
keeping in toudi with 
the concerned 
Sciimlilts from ICAR
CIPHET, IndbiPlll to 
Ill.ah the pro®.ct/milk 
accoptabto by tho 
public. He also 
~the milk to 
diffemtt ice cream mab:rs, chocolate mab:rs etc. 
Thesemmmfaelml:n highlyapp11X:iated the produet 
and demanded regular SQP,ply ofgroundnut milk for 
their producu. Ae he had s1mtOd wilh small scale 
mmual plant and in oxde:r to meet the increased 
demand supply ofgroondnut milk and p:rodo.ct8, he 
initiatM scaling up his production unit to 1000 
lilxe6/day capacity. In hiB new plant, ho is aliio 
plaming for ~on of other value added 
groundwrt based prodw:te such a.s pent:el', butter, 
conamtlated p1otein powder, milk powder, butter 
milk.andgiowulnutcurdetc. 

Another~Mr.AmarjoetSioghKobli 
from Balhinda got licensing of this tcclmology io. 
January 2010, commence4 production and is 
supplying grouncluut milk, cream and pall«/' on 
demandbam. 

S'llbseqo.ently several enlnlprenears showed 
thoir intelm in this technology by 2014 and 
altogedier 1s ealnlpreneura remved lli:enaing and 
tniining fur this teclmology fiom ICAR-CIPHBT, 
lndhiana Some of them aro in process of 
es1abliahing ~ planlll io. !heir xeepective 
places. 

I 


http:produ.ct
http:Sacce.tt
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PARTICIPATION IN INTERNATIONAL/ NATIONAL TRAINING 

PROGRAMME/SEMINARS/MEETINGS 


Dr. R.K. Gupta, Director, ICAR-CIPHET, Dr. P.R. Bhatnagar, PC (APA), Dr. S.N. Jha, Head, AS&EC 

Division, & I/C PC (PHT) and Dr. P.C. Sharma, Head, HCP Division, ICAR-CIPHET, Abohar 

attended XXIIlmeeting ofICARRegional Committee No.V held atPAU Ludhiana during 14-15 

November 2014. One CIPHET publication (Technical Bulletin titled 'Occupational Health Hazards 

in Agro processing Industries and Control Measures') was released in the meeting by the Hon'ble 

DG,ICAR,DrS. Ayyappan. 

ICAR-CIPHET Scientists has participated in Training for Trainers programme during 23.3.2015 to 

27.3.2015, organized by Ludhiana Unit ofFood & Nutrition Board, Ministry ofWomen & Child 

Develoment, Govt. ofIndia. Inthis programme Director ICAR-CIPHET, Ludhiana has delivered an 

extensive talk on Diet related chronic diseases: role of fruits, vegetables, fibre and antioxidants. 

Some other lecture-cum-discussion session were also conducted by the ICAR-CIPHETscientists on 

'Inculcating healthy eating and life style in children', and 'Mass Media for nutrition education and 

mass awareness campaign' byDr. MridulaD. and Dr. lndu Rawat respectively. 

Anurag RK (2015). National Workshop onPackaging ofFresh and Processed Foods at Indian Institute of 

Packaging,NewDelhi, Jan. 17, 2015. 

Bala M (2014). National Seminar on Present Scenario and Future Strategies for Processing and Value 

AdditionofAgricultural Commodities, ICAR-CIPHET, Ludhiana, Dec 19-20, 2014. 

Bala M (2015). 49thAnnual Convention ofIndian Society ofAgricultural Engineers and Symposium on 

Engineering Solutions for Sustainable Agriculture and Food Processing, PAU, Ludhiana, Feb 23

25, 2015. 

Bansal S (2015). 3nt International Conference on Impacting Food Value Chain and Leveraging 

Innovation, NIFTEM, Kundli, Haryana during 26-28 February 2015. 

Bansal S (2015). Workshop on Sample Preparation for Food and Environmental Samples, Punjab 

Biotechnology Incubator, SAS Nagar (Mohali}, Aug 23, 2014. 

Bhatnagar PR(2014). Attended and presented keynote address inNational Seminar on Natural Resource 

Management& Environmental Concerns at GBPUA&T, Pantnagar during 16- 18May2014, pp. 43. 

Goswami D (2014). Winter School on 'Recent trends in value addition ofsubtropical fruits for nutritional 

securityand secondary agriculture', CISH, Lucknow, Nov 5-25, 2014. 

Gupta RK (2014) Attended 200 meeting of Working Group on Post Harvest Technology and Value 

AdditionofHaryanaKisanAyog Office, Panchkula during April 21-23, 2014. 
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Gupta RK. (2014) Attended Interactive Conference of Vice-Chancellors and Directors at NASC 

Complex,NewDelhiduringApril27-29,2014. 

Gupta RK. (2014) Conducted Research Plan examination for the Ph.D student at Deptt. of Food & 

Chemical Engineering, SLIET, SangruronMayS,2014. 

GuptaRK. (2014) Attended International Workshop onFood andNutritional Security Assurance through 

Efficient Resource andTechnology Management atNIRD, Hyderabad during May 19-20, 2014. 

Gupta RK. (2014) Attended one day conference at IFS Gurgaon to review progress of FCI sponsored 

projecton Storage Losses in Food Grains on May23, 2014. 

Gupta RK. (2014) Attended meeting of establishment of food testing laboratories with the support of 

grant-in-aid from MoFPI and status of accreditation of the laboratories from NABL at NASC 

complex,NewDelhi onMay28, 2014. 

GuptaRK. (2014)Attended NAAS Foundation day lecture delivered by BharatRatna CNRRao atNASC 

Complex, New Delhi onJune 5, 2014. 

Gupta RK. (2014) Attended NAIP workshop on Impact of Capacity Building Programmes at NASC 

Complex, New Delhi during Jun 6-7, 2014. 

Gupta RK. (2014) Attended 3rd Working Group meeting on "Post Harvest Technology and Value 

Addition"(WG&VA)ofHaryanaKisanAyogatHAU,HisarduringJun9-10,2014. 

Gupta RK. (2014) Attended XXIII meeting oflCARRegional Committee No. I at CSWCRTI, Dehradun 

duringJune 18-19,2014. 

GuptaRK. (2014)Attended 6th TSCmeeting atNASC Complex, New Delhi onJune 26, 2014. 

GuptaRK. (2014)Attended the Board ofManagementofNIFTEM meeting atNIFTEM, Kundli, Sonepat 

onJun27, 2014. 

Gupta RK. (2014) Attended NAAS Silver Jubilee Symposium & delivered presentation on "Status of 

mechanization and future needs ofpost-production operations on small farms" at CIAE, Bhopal 

during 17.07.2014-19.07.2014. 

GuptaRK. (2014) Attended 86thFoundation DayandAward Ceremony-2014 oflCARandparticipated in 

Vice-chancellors'-Directors' Conference during July28-30, 2014 atNASC complex,NewDelhi. 

Gupta RK. (2014) Participated and presented lead paper in All India Seminar on Appropriate 

Technologies on farm mechanization for marginal & small farmers held at Kolkata during Aug 07

10, 2014. 
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Gupta RK (2014) Attended EDP on Leadership Development Programme at NAARM, Hyderabad 

duringAug 18-24,2014. 

GuptaRK (2014)Attended meeting on the issues of'Losses being incurred for perishable produce due to 

shortage of cold chain capacity and the plan of action to contain the losses' called by PM Office 

during29.08.2014to02.092.14. 

GuptaRK (2014) Attended Special Convocation ofthe Post Graduate School during the visit ofDirector 

General, FAQ atNASC Complex, New Delhi during 07.09.2014-08.09.2014. 

GuptaRK (2014)Attended 1st Meeting ofthe Task Force on Cold Chain atMOFPI on 15.09.2014. 

Gupta RK (2014) Attended Valedictory Function as Chief Guest of Summer School on Engineering 

Interventions in Processing and Value addition ofmilkand milk and milk products at NDRI, Kamal 

on23.09.2014. 

GuptaRK (2014) Acted as External Examiner for Ph.D Qualifying Viva-Voce Examination at Division of 

Agricultural Engineering, IARI, Pusa, NewDelhion 29 .09.2014. 

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

Agriculture,AMU,Aligarhon 13.10.2014. 

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

13.10.2014. 

Gupta RK (2014) Attended SMD-wise meeting of Engineering Division on Vision 2050 and Institute 

based research projects and other official works atSMD,NewDelhi during Oct27-29, 2014. 

Gupta RK (2014)Attended Technical Session on Post-Harvest Technology as Chairman in the National 

Seminar on "Emerging Problems on Potato" at CPRI, Shimla & presented an invited paper during 

Nov. 01-02, 2014. 

Gupta RK (2014) Acted as External Examiner to examine the research plan for the Ph.D. work and M. 

Tech. ThesisatSLIET,Longowal,Distt. Sangrur(Punjab)on 10.11.2014. 

Gupta RK (2014) Participated in CCM, organized by PC, AICRP on Plasticulture Engineering & 

Technology at !CAR-Research Complex for NEH Region, Umiam, Barapani during Nov 20-21, 

2014. 

GuptaRK (2014)AttendedNRDCMeeting on26.11.2014 atNRDC, NewDelhi. 

GuptaRK (2014)AttendedASRB Meet atASRB Office, Pusa, NewDelhi on27.11.2014 

Gupta RK (2014) Attended Meeting related to review ofthe establishment ofFood Testing Laboratories 

atKrishi Bhawan, New Delhi onDec 9, 2014. 

http:during29.08.2014to02.092.14
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Gupta RK. (2014) Attended 19111 meeting of Board of Management ofNIFTEM held on 06.12.2014 at 

NIFTEM, Kundli, Sonepat. 

GuptaRK. (2014) Attended Working Group meeting on Post Harvest Technology and Value Addition for 

Haryana organized byHaryana KisanAyog onDec. 11-12, 2014 at Panchkula. 

Gupta RK. (2014) Attended meeting on report of the Task Force on 'Cold Chain Projects' chaired by 

Principal Secretary to Prime Minister atPMOffice, New Delhi onDec 13, 2014. 

GuptaRK. (2015) Participated inAnnual Workshop ofAICRP onPHT held during Jan. 6-9, 2015 at UAS, 

Bangalore. 

GuptaRK. (2015) Attended meeting onCRPs onHealth Food and Secondary Agriculture onJan. 19, 2015 

at SMD, New Delhi. 

Gupta RK. (2015) Participated in Workshop on "Assessment ofharvest and post-harvest losses ofmajor 

crops and commodities inIndia" at IIT, Chennai onJan23, 2015. 

GuptaRK. (2015) delivered a talkon 'Anaaj di sambhal te prasanskaran' onAll India Radio, Jallandhar on 

16.03.2015. 

Gupta RK. (2015) Attended meeting as expert in the area ofPost Harvest Technology in U.P. Council of 

Agricultural Research, Lucknow on March 20, 2015. 

Gupta RK. (2015) Attended one day workshop on Model mechanized Farm with Food Processing 

Training Cum Incubationon 23.03.2015 KAB-11, NewDelhi. 

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

New Delhi. 

Gupta RK (2015) Attended meeting of BIS "Ready-to-Eat Foods and Specialized Products Sectional 

Committee, FAD 24 onMar24-25, 2015 atBIS Office, NewDelhi. 

Gupta RK (2015) Attended 2701h meeting of the Board of Management of the Punjab Agricultural 

University held atPunjab Civil Secretariat-II, Chandigarh on30.03.2015. 

Jaiswal P (2014 ). National Seminar on Present Scenario and Future Strategies for Processing and Value 

Addition ofAgricultural Commodities, ICAR-CIPHET, Ludhiana, Dec. 19-20, 2014. 

Jaiswal P (2015). 49111 Annual Convention of Indian Society of Agricultural Engineers (ISAE) and 

Symposium on Engineering Solutions for Sustainable Agriculture and Food Processing, PAU, 

Ludhiana, Feb. 23-25, 2015. 

Jha SN (2014). National Seminar on Pre-/Post-harvest Losses & Value Addition in Vegetables, Indian 

Institute ofVegetable Research (IIVR)Varanasi, July 12 -13, 2014. 
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Jha SN (2014). National Seminar on Present Scenario and Future Strategies for Processing and Value 

Addition ofAgricultural Commodities, ICAR-CIPHET Ludhiana, Dec. 19-20, 2014. 

Kadam DM (2015). 491h Annual Convention of Indian Society of Agricultural Engineers (ISAE) and 

Symposium on Engineering Solutions for Sustainable Agriculture and Food Processing, PAU, 

Ludhiana, Feb. 23-25, 2015. 

Kudos ASK (2014). XXV Group meet ofAll India Coordinated Research Network on Underutilized Crops, 

NBPGRregional station, Shimla, May 12-13, 2014. 

KumarATV (2014). Professional attachment training at Indian Institute ofTechnology, New Delhi, 14 Nov 

2014-13 Feb, 2015. 

Kumari L (2015). 49t1t ISAE Convention and Symposium on Engineering Solutions for Sustainable 

AgricultureandFoodProcessing,PAU,Ludhiana,Feb.23-25,2015. 

Kumari L (2015). International Conference on Impacting food value chain and leveraging Innovation 

(IFVCLI), NIFTEM, Sonepat, Feb. 26-28, 2015. 

Kumari L (2015). Sensitization workshop on Societal Fellowship Scheme of DST, Govt. of India, for 

women empowerment, Punjab University, Chandigarh, Feb. 4, 2015. 

Kundu M (2015). Sensitization Workshop on Societal Fellowship Scheme ofDST, Government ofIndia for 

Women Empowerment, Punjab university, Chandigarh, Feb. 4, 2015. 

Mann S (2014). National Seminar on Present Scenario and Future Strategies for Processing and Value 

Addition ofAgricultural Commodities, ICAR-CIPHET, Ludhiana, Dec. 19-20, 2014. 

Mann S (2015). 4911i ISAE Convention and Symposium on Engineering Solutions for Sustainable 

AgricultureandFoodProcessing,PAU,Ludhiana,Feb.23-25,2015. 

Mann S (2015). National Seminar on Hi-Tech Horticulture for Enhancing Productivity, Quality and Rural 

Prosperity, National Research Centre on Seed Spices, Ajmer, Jan. 19-20, 2015. 

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

Delhi, Sep. 29, 2014. 

Mukund Narayana, Yadav RS and Bha1nagar PR (2015). Gravity-fed micro irrigation system in conjuction 

with ldpe lined pond for hilly region. Paper presented in l 7tt. Indian Agriculture science and farmers' 

congress on Agri-innovations for enhancing Production and rural Employment held at bioved Krishi 

Prodyogiki Gram, Moharab, Sringverpur, Allahabad (UP) during February 21-22, 2015, pp 83. 

MuzaddadiAU (2014). ICAR-CIPHET Silver Jubilee Year Seminar on Present Status and Future Strategies 

for Processing andValue Addition ofAgricultural Commodities during Dec. 19-20, 2014. 
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Muzaddadi AU (2014). Refresher Course on Agricultural Research Management for directly recruited 
Senior/Principal Scientists atNAARM, Hyderabad during July 14-26, 2014. 

Muzaddadi AU (2014). Research and Extension Specialists' Workshop for Rabi Crops organized by 

Directorate ofExtension Education, Punjab Agricultural University, Ludhiana, Punjab on August 12

13, 2014 atPalAuditorium, PAU. 

Narsaiah K (2014). National Conference on Pre-/Post-Harvest Losses & Value Addition in Vegetables, 

Indian Institute ofVegetable Research (IIVR), Varanasi during July 12-13, 2014. 

N arsaiah K (2014). Workshop onProbiotics in India: Challenges and Prospects, NDRI Kamal, Dec. 9, 2014. 

Narsaiah K (2015). 49111 ISAE Convention and Symposium on Engineering Solutions for Sustainable 

AgricultureandFoodProcessing,PAU,Ludhiana,Feb.23-25,2015. 

Rawat Indu (2014). 21 days Winter School on Drudgery Reduction Technologies for Women to Enhance 

Productivity and Safety inAgriculture atMPUAT, U daipur during Nov. 12- Dec. 02, 2014. 

Saha D (2014). Professional attachment training at Agricultural Engineering College and Research Institute, 

TNAU, Coimbatore, May 12-Aug 12, 2014. 

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

1,2014. 

Sharma M (2014). XXIII Indian Convention of Food Scientists & Technologists on Fostering Innovative 

Research and Entrepreneurship (FIRE) for Indian Foods, NIFTEM Campus, Kundli, Haryana, Dec. 

13-14,2014. 

Solanki C (2014). Professional attachment training at Agricultural Engineering College and Research 

Institute, TNAU, Coimbatore, May 12-Aug 12, 2014. 

Tushir S (2015). Sensitization Workshop on Societal Fellowship Scheme ofDST, Government ofIndia for 

Women Empowerment, Punjab University, Chandigarh, Feb. 4, 2015. 

Vishwakarma RK (2014). National Seminar on Present Scenario and Future Strategies for Processing and 

Value Addition ofAgricultural Commodities, ICAR-CIPHET, Ludhiana, Dec. 19-20, 2014. 

Vishwakarma RK (2015). 49th ISAE Convention and Symposium on Engineering Solutions for Sustainable 

AgricultureandFoodProcessing,PAU,Ludhiana,Feb.23-25,2015. 

Yadav DN (2014). ICAR-CIPHET Silver Jubilee Seminar on "Present Status and Future Strategies for 

Processing and Value Addition ofAgricultural Commodities" held at ICAR-CIPHET Ludhiana during 

Dec.19-20,2014. 
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YadavDN{2014).XXIIIIcFOSTheldatNIFTEM,KundliduringDec.13-14,2014. 

Yadav RS, Bhatnagar PR and Mukund Narayan {2015). Low tunnel cultivation offruits and vegetables in 

different region ofIndia. Participated in a National Seminar on Hi-tech Horticulture for Enhancing 

Productivity, Quality and Rural Prosperity held at NRCSS, Tabiji, Ajmer (Raj sthan) during Jan. 19

20, 20l5. 

Yogesh K {2014 ). 10 days short training course "Molecular Characterization ofBio-molecules using Label 

Free Biosensor and Nanotechnology Approaches for Rapid, Real Time Diagnosis of Pathogens" 

organizedby the biophysics and electron microscopy section, Faculty ofAnimal Biochemistry, IVRI, 

IzatnagarfromNovember 17-26, 2014. 
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CPROFESSIONAL ATTACHMENT TRAINING) 


As part of the ICAR-FOCARS Programme, ICAR-CIPHET has assigned all its newly joined 

scientists for three months professional attachment training. Considering the scientist's academic 

background and Institutes prospect, ICAR-CIPHET has deputed its new scientists to Central 

Research/ Academic Institutes or State Agricultural University for professional training. The knowledge 

earned during the course oftraining programmes would lay a strong foundation inourscientific fraternity 

in the field ofpost harvest processing. 

•:• Dr. Swati Sethi did her training work at Defence Food Research Laboratory, Mysore w.ef May 2nd 

to August 1111 2014. At Fruits and Vegetables Technology Divisio~ DFRL, Mysore she had been 
trained on "High Pressure Processing" under the supervision ofDr. 0. P. Chauhan. High pressure 

processing of food emulsions was learned during the training. The new skills and practical 

knowledge earned during training period will be effectively utilized infuture assignments in the area 

offood processing, using non-thermal processing technologies with better understanding. 

•:• Er. Chandan Solanki received the training from Agricultural Engineering College and Research 

Institute, Tamil NaduAgricultural University, Coimbatore w.ef May 12th 2014toAugust12111 2014. 

The training was on "Evaluation of Engineering Properties" under the supervision of Dr. N. 

Varadharaju, Professor and Head, PHTC, TNAU, Coimbatore. Practical experience in evaluation of 

engineering properties ofminor millets was gained. 

•:• Er. Dhritiman Saha has undergone the training at Department of Food and Agricultural Process 

Engineering, Agricultural Engineering College and Research Institute, Tamil Nadu Agricultural 

University, Coimbatore w.ef 12th May 2014 to 12111 August 2014. Er. Dhritiman was trained on 

"Rapid detection offormalin in milk by Fourier Transform Near Infrared Spectroscopy" under the 

supervision ofProf. K. Thangavel. The training helped in imparting practical experience inFT-NIR 

spectroscopy through detection of formalin (used as preservative) in milk as an example. The 

knowledge earned during the course oftraining programme may lay a good foundation in the areas 

ofnondestructive food safety evaluation. 

•:• Er. Sakharam Jagan Kale has done training atAgricultural and Food Engineering Department, IIT 

Kharagpur w.ef May 12, 2014 to August 26, 2014. He worked on "Analysis and Design ofSaw

tooth and Quonset shaped Greenhouse Structures for different regions of India" under the 

supervision ofProf. K. N. Tiwari. During training period, he visited protected cultivation structures 

at PFDC project at IIT Kharagpur, Centre ofExcellence, Bhubaneswar and Aerotech Engineering 

Works, North 24 Paragans, West Bengal. He also studied the structural aspects of greenhouses 

ownedby farmers. Er. Sakharam carried out theoretical analysis ofload distribution on greenhouse 

structural components and determined their appropriate dimensions using STAAD Pro software. 
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The knowledge earned during this training may lay a strong foundation inhim to carry forward this 

important aspect of structural analysis in the field of agricultural structures and post-harvest 

management. 

•!• 	 PrernaNath Kale has undergone the training at Fruit andVegetable Technology Division, Defence 

Food Research laboratory, Mysore w.ef. May 12, 2014 to August 26, 2014. She worked on "Effect 

ofhigh pressure and thermal treatment on coriander paste and changes during refrigerated storage" 

under the mentorship ofDr. 0. P. Chauhan, Scientist D, Fruits and Vegetables Technology Division. 

The training was successful in imparting practical experience and knowledge on handling High 

Pressure Processing Unit and also other lab scale instruments of specific importance such as 

vacuum assisted microwave drier, osmotic dehydration processes, rheometer, deep freezer, 

different types of driers (tray drier, freeze drier, solar drier) etc. This hand on training of three 

months programmehas provided ample knowledge for professional andpersonal growth. 

•!• 	 Er. Manoj Kumar Mahawar has undergone the training at Department ofFood and Agricultural 

Process Engineering, Agricultural Engineering College and Research Institute (AEC&RI) TNAU, 

Coimbatore w.ef. May 12th 2014 to August 12111. 2014. He worked on "Rheological properties of 

mango peel powder of Banglora and Neelam variety: effect of concentration and particle size" 

under the supervision of Dr. V. Thirupathi. The training was successful in imparting practical 

experience inhandling a Rheometer unit and also other lab scale instruments ofspecific importance 

such as tray drier, texture analyzer, hot air oven, hunter colour lab meter etc. Also, data obtained 

during rheological examining via Rheometer were analyzed using model analysis viz. Rheological 

models (Herschel-Bulkley, Power law andCassonmodels). 

•!• 	 Er. Kirti Ramesh Jalgaonkar has done training at Department ofFood and Agricultural Process 

Engineering, Agricultural Engineering College and Research Institute (AEC&RI) TNAU, 

Coimbatore w.ef. May 12, 2014 to August 12, 2014. She worked on "Effect ofethylene exposure 

and different storage condition on respiration rate and ripening behavior ofmango (cv. Neelum)" 

under the supervision of Dr. T. Pandiarajan. The training was successful in imparting practical 

experience and knowledge on handling of ethylene gas analyzer, oxygen and carbon dioxide 

headspace gas analyzer, and other lab instruments. The three month attachment training has 

provided ample knowledge for professional andpersonal growth. 

•!• 	 Er. Rahul Subhash Yadav has done training at Department ofAgriculture and Food Engineering, 

Indian Institute ofTechnology, Kharagpur. w.e.f. May 12, 2014 to August 12, 2014. He has been 

trained on "Design of food grain storage structure" under the supervision of Dr. P. S. Rao. The 

training was successful in imparting experience in designing of food grain storage structures. 

During this training, he visited ewe and studied the operation & maintenance of different 

warehousing structures. The knowledge earned during the course oftraining programme may lay a 



ANNUAL REPORT 2014-15 


strong foundation in scientific fraternity to carry forward the designing aspects related to food grain 

storage structure in the field ofAgriculture structures and environmental management engineering. 

•!• 	 Er. Arun Kumar TV received the training from the Department ofBiochemical Engineering and 

Biotechnology, IIT Delhi w.ef. Nov. 14, 2014 to Feb. 13, 2015. He was trained on "Basics of 

IBtra:filtration" under the supervision of Prof. G. P. Agarwal. The training was successful in 

imparting practical experience in handling a basic ultra:filtration module "Stirred Cell" and also a 

lab scale nanofiltration unit. This training will help him to carry forward this increasingly adoptive 

non-thermal process method in the field ofagricultural process engineering. 

•!• 	 Dr. Arvind Kumar Jaiswal has undergone the training at Food Preservation and Sensory 

Evaluation Division, Defence Food Research Laboratory (DFRL), Mysore w.ef Nov. 17, 2014 to 

Feb. 16, 2015. Hehas been trained on "Fortificationofcereal proteins to improve its quality" under 

the supervision of Sri P E Patki, Scientist, F and Head. The training was successful in imparting 

practical experience in chromatographic separation and identification ofessential amino acids and 

supplementation of cereals with quality proteins to improve the quality of cereals which are 

deficient in lysine and other essential amino acids. Overall, the work experience during this training 

programme would strengthen the knowledgebase and will aid infuture research endeavors. 
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C RESEARCHPAPERS ) 


BabuR, SinghK;JawandhaSK,AlamMS;Jindal SK;KhuranaDS andNarsaiahK(2014). Effectofpre

h.arvest spray ofputrescine on shelflife and quality oftomato during storage. International Journal 

ofAdvancedResearch2(10): 861-865. 

Bansal S; Mangal M; Sharma SK; Yadav DN and Gupta RK (2014). Optimization of fermentation 

conditions for probiotic soy yoghurt using response surface methodology. Journal of Food 

Processing and Preservation DOI: 10.1111/jtpp.l 24 l 5. 

Barman P, MuzaddadiAU, Goswami UC and Mandal SC (2014). A modified method for preparation of 

sukati mas (a traditional fish powder ofnorth-east India) from muwa (Amblypharyngodon mola). 

FisheryTechnology51: 117-124. 

Bhushan B, Kumar S and Pal A (2014). Production and partial characterization ofextracellular xylanase 

from acidophilicAspergillus flavus MTCC 9390 grown in SSF mode. Research J. Biotechnol 9(5): 

97-105. 

Bhushan B, Pal A, Kumar Sand Jain V (2015). Biochemical characterization and kinetic comparison of 

encapsulated haze removing acidophilic xylanase with partially purified free xylanase isolated from 

Aspergillus flavus MTCC 9390. Journal ofFood Science and Technology 52: 191-200. 

Bhushan B, Pal A, N arwal R, Meena VS, Sharma PC and Singh J (2015). Combinatorial approaches for 

controlling pericarp browning in litchi (Litchi chinensis) fruit. Journal of Food Science and 

TechnologyDOI 10.1007/s13197-015-1712-8. 

Bhushan B, Pal A, Rajesh, Kumar S and Singh A (2015). Evaluation of post-germinative lipid 

peroxidation and enzymatic antioxidant potential in lead absorbing oat (Avena sativa) seedlings. 

Journal ofEnvironmental Biology 36: 279-288. 

Bhushan B, Singh A,Yadav OP, Gaikwad K, Kumar S, and Rai RD (2014). Induced defence responses of 

contrasting bread wheat genotypes under differential salt stress imposition. Indian J. Biochem. 
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cauliflower under active MAP. Paper presented in Souvenir of 5th International Conference on 

Advances inFoodTechnologyandHealth Sciences at JNU New Delhi during Oct.15-16, 2014. 

Mann S (2014). Modem technologies to solve food grain storage problem in India. Paper presented in 

Silver Jubilee National Seminar on Present Scenario and Future Strategies for Processing and Value 

Addition ofAgricultural Commodities atCIPHET, Ludhiana during Dec19-20, 2014, pp. 152. 

Mann S (2015). Design & Development of Taro peeling machine. Poster presented in 49t11 Annual 

Convention of ISAE and Symposium on Engineering Solutions for Sustainable Agriculture and 

FoodProcessing atPAU, Ludhiana during February, 23-25, 2015, pp. 97. 

Mann Sand Tushir S (2014). National programmes in development ofinfrastructure for storage offood 

commodities. Lecture delivered in Summer School on Modern techniques andapproaches instorage 

ofharvested and processedplantand animal food products held at CIPHET, Ludhiana during 11 Jun

lJul, 2014, pp. 344-348. 

Mann S, Dixit AK. and Iha SN (2015). Emerging Trends in Modified Atmosphere Packaging of 

Horticultural Produce. Paper presented inNational Seminar on Hi-tech Horticulture for Enhancing 

Productivity, Quality and Rural Prosperity at January at National Research Centre on Seed Spices, 

AjmerduringJan.19-20,2015,pp.188. 

Meena VS and Bhushan B (2014). Technologies for preparation of fruit preserves and candies. In 

compendium ofModel Training Course on Processing and value addition offruits and vegetables. 

ICAR-CIPHETAboharduringNovember 17-24, 2014, pp. 94-99. 

Meena VS, Nangare DD, Singh J, Bhushan B and Gupta RK (2014) Effect ofgreen shade nets on quality 

oftomato (Lycopersicon esculentum Mill) in semi-arid region ofPunjab. Paper presented in Silver 

Jubilee Seminar oflCAR-CIPHET, India. Present Status and Future Strategies for Processing and 

Value Addition ofAgricultural Commodities during Dec. 19-202014, pp. 210. 

Meena VS, Singh J, Nangare DD, and Bhushan B (2015). Response of some pre-harvest treatments on 

sunburnand quality ofpomegranate (Punicagranatum L. cv. Mridula) insemi-arid region ofPunjab. 

Poster presented in 12thAgricultural Science Congress at ICAR-NDRI, Kamal (Haryana) during 3-6 

February 2015, pp 307. 

Mridula D, Shiulie C, Kochar A, Sharma MandGupta RK (2014). Vishishta karyatmak gunon sebharpur 

poshak aata. Khadya Prasanskaran evam Prabandhan: Udyamiyon Ke Liye Swarojgar Kee 

Sambhavanayen (Eds. GuptaRK, MridulaD andIha SN), CIPHET, Ludhiana. pp. 163-167. 

Mridula D and Goswami D (2014). Fortification of rice with minerals for nutritional security. Paper 
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presented in CIPHET Silver Jubilee Seminar on Present Status and Future Strategies for Processing 

and Value Addition ofAgricultural Commodities, held at ICAR-CIPHET, Ludhiana during Dec 19

20, 2014,pp.138. 

Mridula D, Chatterjee S, Kochar A, Sharma Mand Gupta RK. (2014). Vishishta karyatmak gunon se 

bharpurposhak aata. Khadya Prasanskaran Evam Prabandhan: Udyamiyon Ke Liye Swarojgar Kee 

Sambhavanayen (Eds. GuptaRK., MridulaD & Jha SN), ICAR-CIPHET, Ludhiana. pp. 163-167. 

Mridula D, Gupta RK. and Bhadwal S (2014). Groundnut meal and carrot based nutritious pasta. Paper 

presented in the National Seminar on Present Status and Future Strategies for Processing and Value 

Addition ofAgricultural Commodities, held at ICAR-CIPHET, Ludhiana during Dec 19-20, 2014, 

pp.204. 

Mridula D, Tyagi SK, Mann S and Sharma M (2014). Value addition of food grains using sprouting 

techniques and its storage. In: Training Manual for ICAR sponsored Summer school on Modem 

technologies and approaches in storage ofharvested and processed plant and animal food products 

heldatCIPHET,LudhianaduringJunell-July l,2014,pp.110-120. 

Mukund Narayana, Yadav RS and Bhatnagar PR (2015). Gravity-fed micro irrigation system in 

conjuction with ldpe lined pond for hilly region. Paper presented in 1'f' Indian Agriculture science 

and farmers' congress on Agri-innovations for enhancing production and rural employment held at 

Bioved Krishi Prodyogiki Gram, Moharab, Sringverpur, Allahabad (UP) during February 21-22, 

2015,pp. 83. 

Muzaddadi AU, Ahmad T, Monika and Nanda SK (2014). Table live-fish transportation- a mean of 

innovative value addition in the fish retail markets ofLudhiana, Punjab. Abstract No. HPT-60, In: 

BookofAbstract of10th Indian Fisheries andAquaculture Forum held at NBFGR, Lucknow during 

November 12-15,2014,pp. 506. 

MuzaddadiAU (2014 ). FDAapproved techniques for quality evaluation ofseafood. Lecture delivered in 

ICAR- Summer School on Food Quality and Safety: Recent advances in evaluation techniques, 

August05-25, 2014,pp. 224-240. 

Muzaddadi AU (2014). Fish handling, transportation and storage techniques. Lecture delivered in 

Summer School on Modem Technologies and Approaches in Storage ofHarvested and Processed 

Plant and Animal Food Products organized at CIPHET, ICAR, Ludhiana, Punjab during June 11 to 

July 1,2014,pp. 79-93. 

Muzaddadi AU (2014). Quality management in aquaculture. Paper published in National Workshop on 

Indigenous fin fish species for aquaculture diversification: Current status and prospects in North 

Eastern Region, Sponsored by National Fisheries Development Board (NFDB), Hyderabad held at 
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College of Fisheries, Assam Agricultural University, Raha 782103, Nagaon, Assam on 27th 

September2014,pp. 256-266. 

Muzaddadi AU (2014). Table live-fish transportation- a means of innovative value addition in the fish 

retail markets ofLudhiana, Punjab. Paper presented in 10th Indian Fisheries and Aquaculture Forum 

heldatNBFGR, Lucknow, India during 12-15 November 2014, pp. 506. 

MuzaddadiAU,AhmadT and Kundu M (2014). Jivit machchli parivahan prodyogiki (in Hindi), Khadya 

prasankraran ebam prabandhan: Udyamiyon ke liye rojgar ki sambhavanaye, National Seminar 

Proceedings at ICAR-CIPHET, Ludhiana during 28-29 January 2014, pp. 220-228. 

Muzaddadi AU, Ahmad T and Monika and Nanda SK (2014). Study ofwater quality oflive fish carrier 

trucks in Sherpur Fish Market ofLudhiana, Punjab. ICAR-CIPHET Silver jubilee Seminar during 

Dec.19-20,2014.pp.186. 

Nanda SK (2014). Agro processing - status & scope. Business Plan Meet ofNABARD (Agricultural 

Engineering Discipline), held atICAR-CIPHET, Ludhiana during 30-31 October 2014. 

Nanda SK (2014). Agro-processing and value addition in production catchment - key to ensure 

livelihood security in rural India. Invited lecture and lead paper presented in the technical session on 

Post-Harvest Management: Value Addition and Trade under the Symposium on Agricultural 

Diversification for Sustainable Livelihood and Environmental Security, at Ludhiana, organized by 

Indian Society ofAgronomy (ICAR) andPAU, Ludhiana from 18-20 November 2014. 

Nanda SK (2014). Post-harvest losses ofvegetables in India. Invited lecture and lead paper presented in 

the National Conference on Pre-/Post-Harvest Losses and Value Addition in Vegetables at Indian 

Institute ofVegetable Research (IIVR), Varanasi during July 12-13, 2014. 

Nanda SK (2014 ). Potato chips processing industry in India: an analytical overview. Paper presented in 

CIPHET Silver Jubilee Seminar held at ICAR-CIPHET, Ludhiana during December 19-20, 2014, 

pp.149. 

Nanda SK (2015). Fruits and vegetables processing in india: status, potential and constraints. Paper 

presented orally in 49thAnnual Convention ofISAE and Symposium on Engineering Solution for 

Sustainable Agriculture and Food.Processing atPAU, Ludhiana during Feb. 23-25, 2015, pp. 27. 

Narsaiah K (2014). Encapsulation of bio-active compounds from vegetables for better nutraceutical 

delivery. Invited paper presented in National Conference on Pre-/Post-Harvest Losses & Value 

Addition inVegetables at Indian Institute ofVegetable Research, Varanasi during July 12-13, 2014, 

pp. 91. 

Narsaiah K (2014). Microencapsulation and its application in probiotics. Invited lecture presented in 

Workshop on Probiotics in India: Challenges and Prospects at NDRI Kamal during December 9, 

2014. 
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N arsaiah K (2015). Engineering aspects of encapsulation in evolution of smart foods of future. Paper 

presentedin49thISAE convention and International Symposium atPAU Ludhiana during February 

23-25,2015,pp.26. 

Nath P (2014). Food additive and preservative in food processing. In compendium of Model Training 

Course on Processing and value addition of fruits and vegetables. ICAR-CIPHET Abohar during 

November 17-24, 2014, pp. 57-68. 

NathP and Sharma PC (2014). Manufacture oftomato puree, paste and sauces. In compendium ofModel 

Training Course on Processing and value addition offruits and vegetables. ICAR-CIPHET Abohar 

during November 17-24,2014,pp. 66-68. 

NathP and SharmaPC (2014). Methods ofpreparationofpickles and chutneys. In compendium ofModel 

Training Course on Processing and value addition offruits and vegetables. ICAR-CIPHET Abohar 

duringNovember 17-24,2014,pp.136-145. 

Nath P, Chauhan OP, Kale SJ and Gupta RK (2015). Comparative study on effect ofhigh pressure and 

thermal processing on quality characteristics of coriander paste and changes during refrigerated 

storage. Paper presented in 3r11 International Conference on impacting value chain and leveraging 

innovation held atNIFTEM, Kundli during 27-28 February, 2015, pp 45. 

Nath P, Kale SJ and Kaur C (2014 ). Enzyme assisted processing for developing a carotenoid rich extract 

from Capsicum annuum L. Paper presented in Silver Jubilee Seminar on Present status and future 

strategies for processing and value of agricultural commodities held at CIPHET Ludhiana during 

December 19-20,2014,pp.179. 

Rawat I (2014). Delivered lecture on occupational health hazards in agro processing and control 

measures for 30 delegates from Kenya and Malawi along with two officials ofMANAGE on New 

Dimensions inAgricultural Extension Management under US-India-Africa triangular International 

TrainingprogrammecoordinatedbyMANAGE,HyderabadonSep 10,2014. 

Rawat I (2014). Occupational noise hazards in wheat milling industry: a case study. Paper presented in 

CIPHET Silver Jubilee National Seminar on Present Scenario and Future Strategies for Processing 

and Value Addition ofAgricultural Commodities at CIPHET, Ludhiana during December 19-20, 

2014,pp.192. 

Rawat! (2015). Assessment ofdust pollution in flour industries ofPunjab. Paper presented orally in 49111 

Annual Convention ofISAE and Symposium on Engineering Solution for Sustainable Agriculture 

andFoodProcessingatPAU,LudhianaduringFeb.23-25,2015,pp. 3. 

Saad AG, Jaiswal P and Jha SN (2014). Nondestructive quality evaluation of vegetables. Lead paper 

presented in national seminar on pre-/Post-harvest Losses & Value Addition in Vegetables at IIVR 

Varanasi during July 12-13,2014,pp. 90. 

http:23-25,2015,pp.26
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SahaD and Das H (2014). Capacitance based non destructive testing ofendpoint setting ofyogurt. Paper 

presented in the National Seminar on Present Status and Future Strategies for Processing and Value 

Addition ofAgricultural Commodities at ICAR-CIPHET, Ludhiana during Dec 19-20, 2014, pp. 

189. 

Sethi Sand Chauhan OP (2014). Effect of high pressure processing on quality characteristics of green 

mango blended mayonnaise. Paper presented in the National seminar on Present Status and Future 

Strategies for Processing and Value Addition ofAgricultural Commodities held at ICAR-CIPHET, 

LudhianaduringDec 19-20,2014,pp.208. 

Sharma M, Mridula D. and Gupta R.K. (2014). Makka aadharit poshak energy bar. Khadya Prasanskaran 

Evam Prabandhan: Udyamiyon Ke Liye Swarojgar Kee Sambhavanayen (Eds. Gupta RK, Mridula 

D&JhaSN),ICAR-CIPHET,Ludhiana.pp.168-171. 

Sharma M, Yadav DN, Mridula D, Gupta RK and Tyagi SK (2014). Protein-enriched multigrain 

expanded snack: optimization of extrusion variables. Paper presented in the National Seminar on 

Present Status and Future Strategies for Processing and Value Addition ofAgricultural Commodities 
heldatCIPHET, Ludhiana during Dec 19-20, 2014. pp. 145. 

Sharma M, Yadav DN, Singh AK and Tomar SK (2014). Rheological and functional properties ofheat 

moisture treated pearl millet starch. Paper presented in the proceedings ofXXIII Indian Convention 

ofFood Scientists & Technologists on Fostering Innovative Research and Entrepreneurship (FIRE) 

for Indian Foods held at NIFTEM, Kundli, Haryana during Dec 13-14, 2014. pp. 63. 

Sharma PC and Kumar R (2014). Standardization of process protocol for canning ofber fruits. Paper 

presented in Silver Jubilee Seminar on Present Status and Future Strategies for Processing and Value 

Addition ofAgricultural Commodities held at CIPHET Ludhiana during December 19-20, 2014, 

pp.168. 

Sharma PC, Kumar R, Mahawar Mand Gupta RK (2014). Development ofpneumatic assisted coring 

device for oblong fruits. Paper presented in Silver Jubilee Seminar on Present status and future 

strategies for processing and value of agricultural commodities held at CIPHET Ludhiana during 

December 19-20,2014,pp.199. 

Sharma Mand Kadam DM (2014). Applications ofparticle size analysis in food Industry. In: Summer 

School Compendium on Modem techniques and approaches in storage ofharvested and processed 

plant and animal food products during June 11-July 01, 204 at ICAR-CIPHET, Ludhiana. pp: 264

276. 

Sharma Mand Kadam DM (2014). Particle size analysis: theory and applications in food quality. In: 

Compendium of Summer School on Food quality and safety: recent advances in evaluation 

techniques, ICAR-CIPHET, Ludhiana. pp. 139-149. 
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Sharma M, Mridula D and Gupta RK. (2014). Makka aadharit poshak energy bar. Khadya Prasanskaran 

EvamPrabandhan: Udyamiyon Ke Liye Swarojgar Kee Sambhavanayen (Eds. Gupta RK., Mridula D 

and Jha SN), ICAR-CIPHET, Ludhiana. pp. 168-171. 

Sharma PC and Kumar R (2014 ). Guideline for establishing fruit processing unit. In compendium ofModel 

Training Course on Processing and value addition of fruits and vegetables. ICAR-CIPHET Abohar 

duringNovember 17-24,2014,pp.189-193. 

Sharma PC and Kumar R (2014). Process technology for canning offruits and vegetables. In compendium 

ofModel Training Course on Processing and value addition offruits and vegetables. ICAR-CIPHET 

AboharduringNovember 17-24,2014,pp.118-125. 

Sharma PC and Kumar R (2014). Sugar based preservation for manufacturing jam and jellies. In 

compendium of Model Training Course on Processing and value addition of fruits and vegetables. 

ICAR-CIPHET AboharduringNovember 17-24, 2014, pp. 146-150. 

Sharma PC andNath P (2014). Preparation and preservation ofsemi-finished fruit and vegetable products. 

In compendium ofModel Training Course on Processing and value addition offruits and vegetables. 

ICAR-CIPHET AboharduringNovember 17-24, 2014, pp. 69-76. 

Solanki C and Dodeja AK (2014). Improvisation of conveying cum mixing rotor in tank type heat 

exchanger for melting butter. Paper presented in the National Seminar on Present Status and Future 

Strategies for Processing and Value Addition of Agricultural Commodities at ICAR-CIPHET, 

LudhianaduringDec 19-20,2014,pp.156. 

Tushir S (2014). Khamir ki jeev vividtha ka anvashen aur fasloter prabandhan mein upyog. Rashtriya 

Sangoshthi onKhadya prasanskaran evam prabandhan: udhyamiyo ke liye swarojgar ki sambhavnaye 

heldatCIPHET, Ludhiana during Jan 28-29, 2014, pp. 252-256. 

Tushir S and Tyagi SK (2014 ). Utilization ofpeanut okara for making idli. Paper presented in the National 

seminar on Present Status and Future Strategies for Processing and Value Addition ofAgricultural 

Commoditiesheld at ICAR-CIPHET, Ludhiana during Dec 19-20, 2014, pp 190. 

Tushir Sand Tyagi SK (2015). Effect ofokara on sensory quality offermented idli. Paper presented in 49th 

Annual convention of Indian Society of Agricultural Engineers and Symposium on Engineering 

solutions for Sustainable Agriculture and Food Processing held at PAU, Ludhiana during Feb 23-25, 

2015,pp.9. 

Tyagi SK, Bala M, Tushir Sand GuptaRK. (2015). Allyl-isothiocyanate coated urea: nitrogen use efficiency 

and efficacy against weeds. Poster presented in the 49th Annual Convention of Indian Society of 

Agricultural Engineers and Symposium on Engineering Solutions for Sustainable Agriculture and 

FoodProcessingheldatPAU,Ludhiana,duringFeb,23-25.2015,pp.208. 
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Vishwakanna RK. (2014 ). Development ofa tool for removing Ber fruits stone. Paperpresented in National 

Seminar on Present status and future strategies for processing and value addition of agricultural 

commodities atCIPHET, Ludhiana during Dec. 19-20, 2014, pp. 169. 

Vishwakanna RK. (2015). Compact grader for oblong and round fruits and vegetables. Paper presented in 

49111 Annual Convention of Indian Society of Agricultural Engineers (ISAE) and Symposium on 

Engineering Solutions for Sustainable Agriculture and Food Processing at PAU, Ludhiana during Feb. 

23-25, 2015. 

Yadav RS, Bhatnagar PR and Mukund Narayan (2015). Low tunnel cultivation offruits and vegetables in 

different region oflndia. Poster Presented in National Seminar on Hi-tech horticulture for enhancing 

productivity, quality and rural prosperity held at NRCSS, Tabiji, Ajmer (Rajsthan) during January 19

20, 2015, pp. 103. 

Yadav DN (2014). Analytical techniques: quality ofcereals and pulses. Lecture delivered in Summer School 

on Modern Technologies andApproaches in storage ofHarvested andprocessedplant and animal food 

products heldatlCAR-CIPHET, Ludhiana during June 11 to July 1, 2014, pp. 218-221. 

Yadav DN (2014). Groundnut handling, processing and preparation ofmilk and paneer. Lecture delivered 

cum practical under training programme on Post-harvest Management for officers from Nagpur, 

MaharasthraonApril 9, 2014. 

Yadav DN (2014). Improvement in functional properties of groundnut protein isolate through enzymatic 

hydrolysis. Poster presented in XXIII IcFOST held at NIFTEM, Kundli during December 13-14, 2014, 

pp.86. 

Yadav DN (2014 ). Production ofgroundnutmilk and paneer. Lecture delivered cum practical to participants 

of Capacity Building Training-Cum- Exposure Visit on Post harvest technology of major crops and 

livestock produce ofOdisha state (First Batch) held during September 15-19, 2014. 

Yadav DN (2014 ). Production ofgroundnutmilk and paneer. Lecture delivered cum practical to participants 

of Capacity Building Training-Cum- Exposure Visit on Post harvest technology of major crops and 

livestock produce ofOdisha state (Second Batch) held during November 11-15, 2014. 

Yadav DN (2014 ). Production ofgroundnutmilk and paneer. Lecture delivered cum practical to participants 

of Capacity Building Training-Cum- Exposure Visit on Post harvest technology of major crops and 

livestock produce ofOdisha state (Third Batch) heldduringNovember25-29, 2014. 

Yadav DN (2014 ). Production ofgroundnutmilk and paneer. Lecture delivered cum practical to participants 

of Capacity Building Training-Cum- Exposure Visit on Post harvest technology of major crops and 

livestock produce ofOdisha state (Fourth Batch) heldduring December 08-12, 2014. 
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Yadav DN (2015). Groundnut milk and paneer. Lecture/practical delivered to farmers from ATMA, 

Chandarpur, Maharashtra under training on Post-Harvest Management at ICAR-CIPHET Ludhiana, 

on 5Feb, 2015. 

Yadav DN (2015). Production ofgroundnut milk and paneer. Lecture delivered/practical to participants of 

Capacity Building Training-Cum- Exposure Visit on Post harvest technology of major crops and 

livestock produce ofOdisha state (Fifth Batch) held during DecemberJanuary 19-23 2015. 

YadavDN and SharmaM (2014). Oxidative stability offats and oils. Lecture delivered in summer schoolon 

Food Qualityand Safety: Recent advances in evaluation techniques, held at ICAR-CIPHET, Ludhiana 

duringAugust05-25, 2014,pp. 203-209. 

YadavDN, BarnwalP, YadavDN, SharmaA, Zachariah TJ and SinghKK.(2014). Performance evaluation 

of developed cryogenic spice grinding system for black pepper. Paper presented in CIPHET Silver 

JubileeNational Seminar onPresent Status andFuture Strategies for Processing andValueAddition of 

Agricultural Commodities heldatCIPHET Ludhiana during December 19-20, 2014,pp. 187. 

Yadav DN, Mridula D and Gupta RK (2014). Mungphalee ke vanijyikvasa rahit khalee ka shuddheekaran 

evambahirvardhitkhadya utpadon men upyog. Khadya Prasanskaran Evam Prabandhan: Udyamiyon 

Ke Liye Swarojgar Kee Sambhavanayen (Eds. Gupta RK, Mridula D & Jha SN) ICAR-CIPHET, 

Ludhiana. pp. 61-65. 

~~~' i:rn. ~. Tf-GT, ct.~. ~~i:rn. ~. ~~(201s)~~~GR~rfitlf~Cf>T 
~~~ ~ qv.rr {'11"111%t ~I In: Kadhya prasanskaran evam prabhandhan: Udhmiyon ke liyae 

swarojgar ki sambavanayae (Eds. Gupta RK, Mridula D and Jha SN). CIPHET, Ludhiana. pp. 204

209. 

i:rn. cf;.~~.~it.~ \31R. cf;.~ (201s) ~~~~Cf>T 51tiWi<0 1, In: Kadhya prasanskaran 

evam prabhandhan: Udhmiyon ke liyae swarojgar lei sambavanayae (Eds. Gupta RK, Mridula D and 

JhaSN).pp.46-51 

~~ lFITTir ~~ (2014). ~~~'ltcl~(f) ~:~~~~~~~~~e:i'1fi1<61. 

Khadya Prasankraran Evam Prabandhan: Udyamiyon Ke Liye Rojgar Ki Sambhavanaye, National 

SeminarProceedings at ICAR-CIPHET, Ludhiana, pp. 191-194. 

mfi~ Ff1R" A~~~~ (2014) @r rfit ~(~)~m ~~~cf;~~~~ rfit ~ 
Fcffer 1~5ltiffi<0 1 ~ :Q'Gf\;ff ~cf;~ ~()\11•11< rfit ~'+11q'1i({ 1TOm99-1061 

~~' *'!.~~~ tt. (2014) ~m rfit ~~ Im Cfll~iC'lCfl 3llCT ~~IM~&~~ 
~~~,T0~57-601 
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Q'ECHNICAL/POPULAR ARTICLES PUBLISHED) 


Bala M, Yadav DN, Nanda SK and Gupta RK (2015). Success story on groundnut flavoured beverage, 

curd and paneer. !CAR-Central Institute ofPost Harvest Engineering and Technology, Ludhiana, 

Punjab(India)Successstory/ICAR-CIPHET/ITMU/Pub./2015/0l.13p. 

Bhushan B, Kumar S, Pal A and Singh J (2014). Prasanskaran evam poshak tatva. RakshaKhadya Vigyan 

Patrika, 22 ( 18): 81-84. 

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

(Accepted) 

Bhushan B, Singh J and Sharma PC (2014). Phalo evam sabzio kay parikatan upraant prabandhan evam 

prasanskaran ka poshak tatvo par parbhav evam nirakaran. Krishi Prasanskaran Darpan, 15: 41-44. 

JalgaonkarKR, Mahawar MK, Kale SJandNathP (2015). Drying beads: a novel seed drying technology. 

Processed Food Industry (Accepted) 

Kundu M, Mann S, Dix.it AK and Surya (2014). Precision farming: a pathway to attract youth in 

agriculture. Popular Kheti, 2(3): 39-44. 

Kundu Mand Muzaddadi AU (2014). Bioelectrical Impedance Analysis (BIA) for non-destructive and 

rapid assessment offish freshness. Fishing Chimes, 34(8): 38-40. 

Madhu, Kochhar A and Mridula D (2014). Brokolee ka powder banane hetu Prasanskaran. Krishi 

Prasanskaran Darpan, 15: 4 7-48. 

Mridula D (2014 ). Kale chawal ka bakary uptapdon hetu prasanskaran. Krishi Prasanskaran Darpan, 15: 

12-15. 

Mridula D, Goswami D and Gupta RK. (2014). Poshan suraksha hetu lauh tatvon se chawal ka 

prabaleekaran. Krishi Prasanskaran Darpan, 15: 26-28. 

Mridula D, Goswami D and Gupta RK. (2014). Sheeghra pakane yogya chawal banane kee takneek. 

KrishiPrasanskaranDarpan, 15: 24-25. 

Sharma M and Mridula D (2014). Mote anajon dwara nirmit paushtik bahirvardhit utpad. Krishi 

PrasanskaranDarpan, 15: 19-21. 

Tushir S and Prasad GS (2014 ). Kham.ir ki jeev vividtha ki aanvik jaanch. Krishi Prasanskaran Darpan, 

15: 37-38. 

Yadav DN, MridulaD and GuptaRK(2014). Moongfalike vanijyikvasa-rahitkhali ka shudhikaran aur 

vahirwardhit khadya utpaado me upyog. In: Khadya prasanskaran aurprabhandhan: Udaymiyon ke 

liye swarojgaar ki sambhawnayen, pp 61-65. 
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Yadav DN, Navnidhi, Anand T and Sharma M (2013). Swasthyavardhak. samgra dugdh khadya utpaad. 

KrishiPrasanskaranDarpan,15: 53-57. 

Yadav DN, Shanna A and Barnwal P (2013). Khadya prasanskaran aur sangrakhsan me cryogenics ki 
sambhawnaye.KrishiPrasanskaranDarpan, 15: 29-32. 

°*i i!R'IT, ~ '$:, ~:cft.~ ~ ctr.ctr.~ (2014) ~ fcl11~14>itl ~ ID"U ~-mm Gfl\il" ~ c€t ~I~ 
Sltfffi(Oj ~,~~ 35-36 I 

~~, *i i!R'IT, ~ tl. ~ '3lf{. cfii. ~ (2014) ~'3tl~lf{a ~m rfit ~~I~ Sltfffi(Oj 

~,~~33-341 

*i i!R'IT, ~ tT., ~~~ '3lf{.~. ~ (2014) ~ ctt ~= 1~q$ri~ CfiT ~m 1~ S1tiwi<01~, 

~~16-181 

~ lft ~~~ Tfltr (2015) ~™ S1tiWl<01 : ~ '3fR ~~~ ~q>Rqq> ~Qlfl1e611 wr ~~ 
~I 

~	~ ft, ~A, ~ iil<i.4:1\11, wtim ~~ affercr ~ (2015) ~~ if \3lTJr(" ctt 1"dtt 4>T 

~:~~ CfiT CllClt?lflq> \3qfll', Agriculture Times (Febissue)pp :3 

~llR, ~~~~m~ (2014) ~-~~~~m rfit ~1~~~ 
Jltfffi(Oj -iR~'Ff~~52-55 I 

~ ftffl" ft (2015) ~~ ftrffi CfiT Jl'1lF.I" ~Wlfa, Agriculture Times (March issue) pp :3 

~~~ft,~~ ft, ~~ft~ t:IB.lft.~ (2015) ~ GfPT ~ 4>T ~ ailCfif, Agriculture 

Times (March issue) pp : 4 
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~OOKS/ TECHNICAL BULLETINS/ BOOK CHAPTER) 


Bala M, Sharma A, Nigam N and Gupta RK (2014). Machines/tools designed and commercialized. 

Extension bulletin/ ITMU/Pub/2014/01. 

Bala M, Yadav DN, Nanda SK and Gupta RK (2015). Groundnut flavoured beverage, curd and paneer. 

ICAR-CIPHET, Ludhiana. Success story/CIPHETIITMU/Pub/2015/01. 

Bansal S, Mangal M, Sharma SK and Mangal AK (2014). Medicinal plants conservation: Indian 

perspective. In: Conservation, cultivation and exploration of therapeutic potential of medicinal 

plants. Central Council for Research in Ayurvedic Sciences (CCRAS), New Delhi. ISBN no. 978

93-83864-03-417-46. 

Bhatnagar SK, Dhar DW and Bansal S (2014). Vegetos (An International Journal of plant research) 

Society for PlantResearch27(2), pp. 393. 

Bhatnagar SK, Dhar DW and Bansal S (2014). Vegetos (An International Journal of plant research) 

Society for PlantResearch27(3), pp. 261. 

Dixit AK, Rawat lndu, Chopra Sand Jain D (2015). Entrepreneurship development programme on 

ICAR-CIPHET technologies: an impact assessment. Technical Bulletin No. ICAR

CIPHET /Pub/2015/01, 26pp. 

Gupta RK, Mridula D and Jha SN (2014). Khadya prasanskaran evam prabandhan: Udyamiyon ue liye 

swarojgarkee sambhavanayen. ICAR-CIPHET, Ludhiana. pp. 272. 

Gupta RK, Mridula D, Narsaiah Kand Sethi S (2014). ICAR-CIPHET Silver Jubilee Lecture Series. pp. 

38. 

Gupta RK, Mridula D, Rawat Indu and Tushir S (2014). Annual Report (2013-14), ICAR-CIPHET, 

Ludhiana. pp138. 

GuptaRK, MridulaD, Tyagi SK, GoswamiD, SharmaM, YadavDN and Bansal S (2014). Value addition 

offood grains and their co-products (2010 to 2014), ICAR-CIPHET, Ludhiana. pp. 103. Publication 

No.: CIPHET/Pub./2014/02. 

Gupta RK, Mridula D, Tyagi SK, Vishwakarma RK andTushir Surya (2014). Souvenir: ICAR-CIPHET 

silver jubilee seminar on present status and future strategies for processing and value addition of 

agricultural commodities, Dec 19-20, 2014, ICAR-CIPHET, Ludhiana. pp. 212. 

Gupta RK, Nanda SK, Oberoi HS, Mridula D, Ahmad T and Rawat I (2014). CIPHET News (April-June 

2014).pp.1-8. 
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Gupta~Nanda SK, Mridula D, Ahmad Tanbir and Rawat I (2014). CIPHET News (July-Sep. 2014). 

pp.1-8. 

Gupta~Nanda SK, Mridula D, Ahmad Tanbir and Rawat I (2014). CIPHET News (Oct.-Dec. 2014). 

pp.1-8. 

ICAR-2014. Studies on cryogenic grinding for retention of flavor and medicinal properties of some 

important Indian spices. Final report of NAIP-component-4 sub project on basic and strategic 

research in frontier areas ofagricultural sciences (Edited by Yadav DN, Bamwal P and Singh KK.). 
2009-2014. ICAR-CIPHET, Ludhiana. 

Jaiswal P andAnurag RK. (2014). Compendium ofICAR- Summer School on Food Quality and Safety, 

ICAR-CIPHET, Ludhiana, August 05-25, 2014. 

K.adam DM, Devatkal SK and Mann S (2014). Modemtechniques and approaches in storage ofharvested 

and processed plant and animal food products. ICAR-CIPHET, Ludhiana. pp. 348. 

Karki I, Sharma P, Rastogi SKand Joshi P (2014 ). Common and chronic problems among nurses working 

in healthcare units ofUttarak.hand state ofIndia. Text book ofadvances in safety management and 

human factors, Ed. Arezes P. and Carvalho P. ISBN: 978-1-4951-2100-5, pp. 65-72. 

Kumar R, ShannaPC andKumar S (2014 ). Processing and value addition offruits and vegetables: Model 

Training Course during Nov., 17-24. ICAR-CIPHET Abohar, pp.1-193. 

Mandal SC, Muzaddadi AU and Das P (2014). Brood stock management of Indian major Carps with 

reference to its nutrition In. Advances in fish research, Vol. V, Goswami U. C. (ed), [ISBN 978-93

82471-25-7] NPH Publication,NewDelhi. 

MangalAK, Mangal M, Srikanth N, Dhar BP and Bansal S (2014 ). Ex-situ conservation ofover exploited 

medicinal plants using biotechnological approaches. In: Conservation, cultivation and exploration 

of therapeutic potential of medicinal plants. Central Council for Research in Ayurvedic Sciences 

(CCRAS),NewDelhi.pp.133-156. 

Mangal M, Mangal AK, Bansal S and Dhar BP (2014). Role of biotechnology in cultivation and 

conservation ofmedicinal plants. In: Biotechnology inmedicine and herbal drug development (Eds. 

Praveen Bansal and SN Das). Basera Verlag, Albert Rosshupter Strasse 110, Munchen, Germany. 

pp.121-144. 

Mridula D, Gupta~ Katoch BC and Mukund Narayan (2014). Krishi Prasanskaran Darpan, 15 (Jul

Dec2013). pp. 68. 

Mridula D and Sharma M (2014). EDP compendium on Nutritive functional flour and health foods, 

ICAR-CIPHET, Ludhiana. pp. 73. 
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Mudgal VD, Champawat PS, Dixit AK and Sharma KC {2014). Post harvest management of garlic. 

AICRP on Post-Harvest Technology, College ofTechnology and Engineering, MPUAT, Udaipur, 

pp.1-44. 

Muzaddadi AU {2014). Indigenous traditional knowledge associated with fermented fish products of 

North-East India. In. Ancestral knowledge inagri-allied science, Saha R. K., Nath D & Saha H { ed), 

[ISBN 978-93-83305-21-6] NIPA, New Delhi-53, India, pp. 115-128. 

MuzaddadiA U and Mandal SC (2014 ). Handling, processing and value addition ofbulk harvest offish in 

special reference to freshwater farmed fish. In. Advances in fish research, Vol. V, Goswami U. C. 

( ed), [ISBN 978-93-824 71-25-7] NPH Publication,NewDelhi. 

Rawat lndu, Gaikwad N, Nanda SK and Gupta RK (2014). Occupational health hazards in agro 

processing industries and control measures. ICAR-CIPHET/Pub./2014/03, ICAR-CIPHET 

Ludhiana, 31 p. 

Sharma M, Mridula D, Dixit AK, Gupta RK and Tyagi SK (2014). Convenience food products from 

maize and sorghum. ICAR-CIPHET, Ludhiana. Technical Bulletin/CIPHET/Pub/2014/04. 

Sharma SK, Pandey A, Mahalwar C, Bansal Sand Chopra CS {2014). Exploration and utilization of 

therapeutic potential of alliums: garlic, onion and others. In. Conservation, cultivation and 

exploration oftherapeutic potential ofmedicinal plants. Central Council for Research inAyurvedic 

Sciences {CCRAS), NewDelhi. pp. 375-404. 

Singh J, Singh M, Jain A, Bhardwaj S, Singh A, Singh DK, Bhushan Band Dubey SK (2014) An 
introduction of plant nutrients and foliar fertilization: a review. In. Precision farming: a new 

approach (Ram Tulsa, Lohan Shiv Kumar, Singh Ranveer, Singh Purshotam), pp. 258-320, Daya 

Publishing House, New Delhi, India. 

Vishwakarma RK, Rupesh SC, Shivhare US and Basu S {2014 ). Textural and rheological properties of 

fruit and vegetables. In. Methods in food analysis. (Eds Rui MS, Cruz, Igor Khmelinskii, and 

MargaridaVieira).CRCPress. Pages 1--43. DOI: 10.1201/bl6964

~~'~~' qlfl ~ ~' ~ ~ ~~~. (2015) ~ q ~ 'f)l '3iltl~(01~ ~~~ '3ffii!.flfTle61 
~ 81" ~ fm ~~ qcf ~fct~qfclEllW"I ;froft, €rffi' (ft .J:r.), ISBN No. 978-81-930100

3-7, pp. l-118. 
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(LIST OF ON-GOING RESEARCH PROJECTS) 


INHOUSE & COLLAOBRATIVE PROJECTS 

Sr. Project Name Project Leader & Period ofAssociation Project 
No. Associates period

From To 

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

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

NDRI, Kamal 
Dr. T.K. Mohanty (CCCo-PI), 01.01.2013 Till date 
NDRI, Kamal 

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

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

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

From To 

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

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

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

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

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

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

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

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

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

From To 

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

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

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

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

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

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

20. 	 Design and Dr. Sandeep Mann (PI) Till date 07/2014 
development of 01.07.2014 06/2016 
wonder Bag for Dr. H.S. Oberoi (Co-PI) 01.07.2014 15.11.2014 
wheat storage 
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Sr. 
No. 

Project Name Project Leader & 
Associates 

Period of Association 

From To 

Project 
period 

22. Development of a 
process for 
extraction and 
utilization of D-
limonene and low 
methoxyl pectin 
from citrus fruit 
residue 

23 Impact Assessment 
of Technologies 
from CIPHET and 
AICRP on PHT and 
APA 

21. Development of 
nutritious 
convenience foods 
using extrusion 
processing 
technique for ‘at 
risk' population 

Dr. Sunil Kumar (PI) 01.04.2014 
Dr. Ramesh Kumar (Co-PI) 01.04.2014 

Dr. Anil Dixit (PI) 01.06.2014 
Dr. S.K. Nanda (Co-PI) 01.06.2014 
Dr. Indu Rawat (Co-PI) 01.06.2014 
Dr. Ranjeet Singh (Co-PI) 01.06.2014 

Dr. Mridula D. (PI) 01.07.2014 
Ms. Deepika Goswami (Co-PI) 01.07.2014 

Ms. Surya (Co-PI) 01.07.2014 

Till date 
Till date 

Till date 
Till date 
Till date 
Till date 

Till date 
22.01.2015 

Till date 

04/2014 
03/2016 

06/2014 
05/2017 

07/2014 
06/2016 

144 
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EXTERNALLY FUNDED PROJECTS 


s. Project Name 
No. 

1. 	 hnprovement the 
microbial safety 
and nutritional 
quality of fresh 
meat using a low 
cost refrigerated 
cabinet for retail 
marketing ofmeat 
in street meat 
shops. 

2. 	 Development of 
spectroscopic 
methods for 
detection and 
quantification of 
adulterants and 
contaminants in 
fruit juices and 
milk under 
National Funds for 
Basic, Strategic 
and Frontier 
Application 
Research in 
Agriculture 
(NFBSFARA). 

3 	 Assessment of 
quantitative 
harvest and post-
harvest losses of 
major 
crops/commodities 
in India. 

Project Leader & Associates 

Dr. Suresh Devatkal (PI) 

Dr. Rahul Kumar Anurag (Co-PI) 


Dr. S.N. Jha (PI) 


Dr. Pranita Jaiswal (Co-PI) 


Er. Manpreet Kaur Grewal (Co-PI) 


Dr. S.K. Nanda, Project 

Coordinator, AICRP on PHT, 

CIPHET, Ludhiana (PI) 

Dr. R.K. Gupta, Project 

Coordinator, AICRP on PHT, 

CIPHET, Ludhiana (PI) 

Dr. S.N. Jha, I/C PC (PHT) (PI) 


Dr. R.K. Vishwakarma, CIPHET, 

Ludhiana (Co-PI) 

Dr. A.K. Dixit, Sr. Scientist (Co 
PI) 

Dr. S.K. Aleksha Kudos, Scientist 

(SS) (Co-PI) 


Period ofassociation Project 

From To period 


13.05.2013 31.12.2014 13.05 2013 
06.09.2013 31.12.2014 31.12.2014 

01.06.2012 Till date 01.06.2012 

01.06.2012 Till date 31.05.2015 

01.06.2012 24.07.2013 

01.02.2012 13.11.2013 01.02.2012 

31.03.2015 
14.11.2013 23.05.2014 

24.05.2014 31.03.2015 

01.02.2012 31.03.2015 

14.11.2013 31.03.2015 

14.11.2013 31.03.2015 
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s. Project Name Project Leader & Associates Period ofassociation Project 
No. From To period 

Dr. Tauqueer Ahmed (CCPI) 
Pr. Scientist 
Sample Survey Division, 
ICAR-IASRI, New Delhi. 
Dr.Anil Rai (CC Co-Pl) 
Head, Division ofBioinformatics 
ICAR-IASRI, New Delhi. 
Dr. Prachi Mishra (CC Co-PI) 
Senior Scientist, 
Sample Survey Division 
ICAR-IASRI, New Delhi. 

CCPI from AICRP on PHT 
Centres: All Research 
Engineers/Pl 

4. "Business Dr. D.M. Kadam (Co-PI & PI) 22.05.2013 30.06.2014 22.05.2013 
Planning and Er. Prasoon Verma (PI) 22.05.2013 08.08.2013 30.06.2014 
Development Dr. K. Narsaiah (Co-PI) 22.05.2013 30.06.2014 
(BPD) Unit at Dr. P. Barnwal (Co-Pl) 22.05.2013 10.09.2013 
CIPHET, Dr. Nilesh Gaikwad (Co-PI) 22.05.2013 03.08.2013 
Ludhiana" Under 
the NAIP 

5. Technology for Dr. R.K. Gupta (Pl) 08.07. 2013 Till date 08.07.2013 
enhancing oil Dr. M.R. Manikantan (Co-Pl) 08.07. 2013 18.07.2013 07.07.2016 
recovery and Dr. Mridula D (Co-Pl) 08.07. 2013 Till date 
production of 
edible grade de -
oiled meal from 
sunflower and 
groundnut and 
their diversified 
uses. 

6. Development of Dr. Sangita Bansal (PI) 08.10.2013 Till date 08.10.2013 
molecular tools for Dr. Anupan Mangal 08.10.2013 Till date 07.10.2016 
detection of (Co-Pl) 08.10.2013 Till date 
adulteration of 
medicinal oilseeds Dr. Sanjeev Kumar (Co-PI) 
and spices for 
value addition and 
processing. 
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s. Project Name Project Leader & Associates Period ofassociation Project 
No. From To period 

7. Study on Dr. S.N. Jha, l/C PC (PHT) PI 24.05.2014 Till date 01.07.2013 
determining Dr. R.K. Gupta, PC, PHT & 14.11.2013 23.05.2014 30.06.2017 
storage losses :in Director (PI) 
food grains :in FCI Dr. S.K. Nanda, PC, PHT (PI) 01.07.2013 13.11.2013 
andCWC Dr. S.K. Aleksha Kudos, Scientist 14.11.2013 Till date 
warehouses and to (SS) (Co-PI) 
recommend norms Dr. A.K. Dixit, Sr. Scientist 14.11.2013 Till date 
for storage losses (Co-PI) 
in efficient Research Engineers/PI of 
warehouse Cooperative Centre (20 Nos. 
management. CCPI) 

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

9. Studies and Dr. A.U. Muzaddadi (PI) 08.08.2014 Till date 08.08.2014 
refinement of live- Dr. S.K. Nanda (Co-PI) 08.08.2014 Till date 07.08.2015 
fish carrier system Ms. Monika (Co-PI) 08.08.2014 Till date 
for mass 
transportation of 
table fish, 
brooders, 
fingerl:ings and 
aquarium fisher. 
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CRESEARCH ADVISORY COMMITTE}) 

Research Advisory Committee of ICAR-CIPHET, Ludhiana for the period of three years w.e.f. 
22.01.2015 to 21.01.2018 

S.No. Name and Address Designation Contact Details 

L Dr. B. S. Bisht 
Former ADG, ICAR & 
Director 

Chainnan Ph: 05942-247032/247921/247095 
Jldob:094109-05454 
Fax:05942-247095 

Birla Institute ofApplied Sciences 
Bhimtal, Nainital 
Uttarakhand-263 136 

Email: director@birlainstitute.co.in 

2. Dr. B. Ranganna 
Professor Emeritus 

Jldember Ph. 080-23330153 (0) Ext. 346 
Fax:080-23330277 

University ofAgricultural Sciences 
J-Block, GKVK Campus 
Bangalore-560 065, Karnataka 

Jldob:097400-10564,094498-66931 
Email: rangannab@gmail.com 

3. Prof. Susanta Kumar Das 
Professor 
Agricultural & Food Engineering 
ITT, Kharagpur-721 302, West Bengal 

Jldember Ph: 91-03222-283112/113 
Mob.094340-68741,094753-49779 
Fax. 91-03222-278224 
Email: skd@agfe.iitkgp.ernet.in 
susantaiitkgp@gmail.com 

4. Dr. Pitam Chandra Jldember Ph: 91-130-2281099 
Professor & Head 
Department ofFood Engineering 
NIFTEM, Kundli 
Sonepat-131 028, Haryana 

Email: pc1952@gmail.com 

5. Dr. Ashok Kumar Jldember Jldob: 98728-76077 
ADR (Food Science, Nutrition and 
Engineering) 
Punjab Agricultural University 
Ludhiana -141 004 (Punjab) 

Email: akdevgan@pau.edu 

6. Dr. Sanjod Kumar Mendiratta 
Head 
Livestock Products Technology 
Division 

Jldember Jldob: 094124-45311 
Email: mendiratta_65@yahoo.co.in 

IVRI, Izatnagar-243 122, U.P. 

7 Dr. R. K. Gupta 
Director 

Jldember Ph.0161-2308669,2313102 
Fax:0161-2308670 

ICAR-CIPHET, PO: PAU Campus 
Ludhiana-141 004 (Punjab) 

Mob:098728-59024 
Email : rkguptaciphet@gmail.com 

: ciphet.director@gmail.com 

8 Dr. Kanchan K. Singh (Ex-Officio) 
Assistant Director General (FFJPE) 
Indian Council ofAgricultural Research 
Room No.-405, KrishiAnusandhan 
Bhawan 11, Pusa, New Delhi -110012 

Jldember Ph. 011-25840158 
Jldob:095829-63548 
Email: kksingh03@yahoo.co.uk 

9. Dr. D. M. Kadam 
Senior Scientist, AS&EC Division, 
ICAR-CIPHET, PO: PAU Campus 
Ludhiana-141 004, Punjab 

Jldember 
Secretary 

Ph. 0161-2313123 
Fax:0161-2308670 
Jldob:94175-96894 
Email: kadamlk@yahoo.com 
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cINSTITUTE MANAGEMENT COMMITTEE) 

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

S. No. IMC Members Contact Details 

1. Dr. R.K. Gupta 
Director, ICAR-CIPHET 
Chairman-IMC 

PA to Director: 061-2308669, 2313103 
Mob.098728-59024 
Fax: 0161-2308670 
Email : rkguptaciphet@gmail.com 
ciphet.director@gmail.com 

2. Assistant Director General (PE) 
Division ofAgricultural Engineering 
Indian Council ofAgricultural Research 
Krishi Anusandhan Bhawan-11, Pusa 
New Delhi-110 012 

Telefax: 011-25846492 
Fax:Oll-25842660 

3. The Director ofAgriculture 
Department ofAgriculture, 
Punjab K.heti Bhawan, Phase-6 
Near Dara Film Studio 
Mohali, Chandigarh-160055 

Tel:0172-2970602 
Mob: 98140 38659 
Fax : 0172-2970609 
Email: dr.mssandhupakki@gmail.com 
PA's Email: agril67@gmail.com 

4. Dr. S.P. Sharma 
The Director ofResearch 
Chaudhary Sarwan Kumar Himachal Pradesh 
Krishi Vishvavidyalaya (CSKHPKV) 
NH 20, Palampur-176 062 
Himanchal Pradesh 

Tel: 01894-230406 (0) 
01894-231051 (R) 

Mob:094184-78969 
Fax:01894-230406,230511 

5. Director (Horticulture) 
Govt. of Gujarat 
Directorate ofHorticulture 
First Floor, Krishi Bhawan 
Sector 10 A, Gandhi Nagar-382 010 Gujarat 

Tel:079-23256104 
079-23256013/23256227 

Fax:079-23256113 
Email: dir _ bag@gujarat.gov.in 

6. Sh. J agdish Chander 
The Finance & Accounts Officer 
Directorate ofWheat Research 
Karnal-132 001 (Haryana) 

Tel:0184-2266762 
Mob:090509-05843 
Fax: 0184-2267390 
Email: pao.dwr@gmail.com 

7. Sh. Abhijit Shantaram Rokade 
Shukrawar Peth, House No. 5 
Taluka-Junnar, Distt. Pune-410 502 
Maharashtra 

Mob:094230-11236,096045-61769 
Email: grapessywines _ beverages@yahoo.com 
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S. No. IMC Members Contact Details 

8. 

9. 

10. 

11. 

12. 

Dr. S.K. Chattopadhyay 
Head, MP Division 
Central Institute for Research on Cotton 
Technology (CIR.COT) 
Adenwala Road, Matunga (East) 
Mumbai -400 019 

Dr. Gautam Basu 
Head, MP Division 
National Institute ofResearch on Jute & Allied 
Fibre Technology (NIRJAFT) 
12, Regent Park 
Kolkata-700 040 (West Bengal) 

Dr. Nachiket Kotawaliwale 
Head(APPD) 
Central Institute ofAgricultural Engineering 
Nabi Bagh, Berasia Road 
Bhopal-462 038 

Dr. S. K. Jha 
Principal Scientist (AS&PE) 
PHTCentre 
Indian Agricultural Research Institute 
Pusa, New Delhi-110012 

Sh. Sharanjit Singh 
S/o Sh. Sukhdeep Singh 
H. No. 109, Narula Colony 
Near Budha Dal Public School 
Lower Mall Road, Patiala-147021 
Punjab 

PA to Director: 022-24146002 
Mob:09850083130 
Fax: 022-24157239, 24130835 
Email: drskchattopadhyay@gmail.com 

PA to Director: 033-24711807 
Phone No. 033-24212115-17, Ext. 215, 265 
Mob:094330-03241 
Fax : 033-24712583 
Email: gbose9l@yahoo.com 

EPBAX: 0755-2521000-1 
PA to Director : 0755-2737191 
Tel: 0755-251110 
Fax : 0755-2734016 
Email : nachiket@ciae.res.in 

PA to Director: 011-25843375 
011-25842367 

Mob.098684-27205 
Fax: 011-25846420 
Email: skj_ ageg@iari.res.in 

Mob:98550-55517 
Mob:98554-70007(R) 
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( PERSONAi.IA ) 

JOINING: 

+ Dr. SW8li SelhijoinedICAR

CIPBBT .. Scientist (PST) 

on I" April 2014. She bu 

been pend in Food Gr.ma 

and Oll.eeda Proceuing 

Divillion. Sho did her B.Sc. 

(H) in Food Tedmology in 
2007 &om Univertity of 
Dolhi and M.Sc. (Pood 
Tedmology) in 2009 from 0.B. Pllllt UniTIDity 
ofAgriculture and Technology, Pantnqu. She 
bu complmed her Ph.D. with major in Pood 
Tec:hnology and minm in Proceu and Pood 
~ from G.B. Pant Unite11:ity of 
Agricu1mre and Technology, Pantnagar in 2012. 
She baa also served a1 Lecturer (Food 
Technology)inUniverait.y ofDelhi. 

+ Br. Chendm Solanki joined 
ICAJt-CIPHBT aa Scimtilt 
(APE) on. ~ April 2014, He 
bu been postod in Pood 
Grahu and Oilacoda 
Proeetisina Divillion. He did 
his B . Toch. (Dairy 
Todmology) from Colhp of 
D9iry Technology, LG.A.U. 
Raipur, Clibattisgarh in the year 2009 and M. 
Toc:h. (Dairy &gineming) from ICAR-NDRI, 
lt!ll'IUJI in (he year 2011, Before joining ICAR
CIPBBT, he buwDlbd u a TechnicalAuiatant 
in Daily Technology Sec:tion at ICAR-NDRI, 
SRS, Bangalorefortwo endhalfyea 

+ Br. Dhritiman Saha joined ....--.,..-.---. 
ICAlt-C!PHBT aa Scimtilt 
(APR} on ~April 2014. He 
bu been postod in Pood 

Grain• and Oi11eed1 

Proeetilling Divillicm.. He did 

his B.Tech in Agricultural 


Bnginecring from Bidhan Chandra Krilbi 
Vinn.vidyalaya,Molmnpur(We11t8en.gal) inthe 
year2008 md M. Tech from Jnclim lnstitll~ of 
Tedmology, Xbarqpurin1hedilciplineommy 
& Food ~ dming 2008-10. Prior to 
joining ARS, be waa employed aa Fll41toly 
AdvismyOfikcrinTeaBoanlof.India. 

+ Er. Rablli Subheah Yadev 
joined ICAR-CIPHBT OD. ~ 
April 2014 11 Scientist 
(AS&EM) inAICRP on PET 
(earlier APA) unit and 
UIOC:iated wi1h AgricuUural. 
Structures and 
Environmental Control 
Divi.tion fur releC'Cb. wait. He did bis B. Tech. in 
Agriroltural Engineering from Mahatma Phule 
Krlllhi Vidyllpoedi, Rab.uri, Malwaahcn& in2010 
md M.Tech in 2012 from Indian Agricultural 
Reu:u:;b.Jmticulio, New Delhi in thecb:iplineof 
Agrieultun1 llnginec:ring. 

+ Br. Sakharam 1agm Kale 
joined ICAR u Scientist 
(AS&EM) OD t• ]lllWlty 

2014 andgotpoltedatICAR
CIPHET Lucihim• on rJ' 
April 2014. lk i1 pl'C8Q11ly 
working in Horticultma.J. 
Crop Proc:euing Division, 
ICAR-CIPHET, Aboh&r, 
Punjab. He has completed bi1 B.Tech. 
(Agrieultural ~fromMPKVRahuri, 
Maluiruhln, M.Tu:h (AgriculUnl. Pm;essing 
lllld Structure•) lllld Ph.D degree from 
IAparl:ment ofFood Scienee and Poat Harveat 
ndmology,ICAR-IAIU,NewOclhi. 

+ Dr. Prerna N11111. IC&le joined u Seicntiat (PST) in 
ICAR on l" Januuy 2014 and got posting at 
ICAR.-CIPBET Lndbi- anApril 9, 2014. She 

I 
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is eumntly polled at ICAR
CIPHET, Abohar, Pwtjab. 
She comp 1ete d her 
gn.chmion, B.A.So. (Hom.) 
Food Technology from 
BlwDmcharya Collep of 
Applied Sciences, UoiVet11ity 
ofDclbi, M.So. Food SciCDllC 
llld Tedmology ftom Achmya N. G. ltanga 
Agriculbnl Uoiwnity, Hyderabad and Ph.D 
liomDiviaivnot'Food SciCDllC and PoatHmvc:fi 
Tedmology,ICAR-IARl,NewDelhi. 

• 	 Br. Manoj Kumm Mabawar 
joined u Scimiat (APB) in 
ICARont•January201411!11 
satpolled at ICAR-CIPHET 
Ludhiana on'?" April 2014. 
He ii preseatly worldng in 
Division of Hortioultonl 1Crop Proocning, ICAR.
CJPHET, Abohar, Puajab. He 
has completed his B.Tech. (Agricultural 
Engim:ering) liom UAS Raichur, KmWab, 
M.Thch(FoodBiotecbnologyBD.gineerinS)fh>m 
CJBPUA&T, Pantnapr and Ph.D (Agricu1111I111 
Structure• 1111d Procc81 l!ngjneming) from 
ICAR-IARI, New Delhi. 

• 	 Br. K.irti Ramesh Jaigaonbr 
joined ICAR u Scicnti&t 
(APE) on 1• J1111my 2014 
llld sat polled at ICAR
CIPHET Ludhi1111& on ~ 
April 2014. She ii presently 
working ia Horti.cultural 
Crop Proce11illg Division, 
ICAR-CIPHBT, Abohar, 
Punjab. She hu completed her B.Teiih. 
(AgOOilhnl F.agincaring) fn>m Dr. BSKKV. 
Depoli, Mabaruhln and M.S.:.. (Polt Hmvc:fi 
Engineering llld Tedinology) and Ph.D degree 
1iom Dc:partmc:nt of Food Science and Poat 
Harve.tThchnology,ICAR-IARI, New Delhi. 

+ Er. Anin Kumar T. V. joined 
ICAR-CIPHET u Scientist 
(APE) 1m Hf' October 2014. 
He hall been posted in Food 
Grains and Oiheed1 
l'ro«IBillg Divilicm. He did 
hill e.Tuch. in Agriculturll 
Etigineming from Uoiwrsity 
ofAgxicull111111 Scienc111, BmpJ._ iD. 1ho )'Mr 

2007andM.Tech.ftom'IimilN~ 
University, Coimbatoreindul disciplineofFood 
lll1d Agricu1111I111 ProCHI BngillDllriog during 
2008-10. 

• 	 Dr. Arvind Jaiawal joined 
ICAR-CIPHBT u Scientist 
(FST) on 136 October 2014. 
He is posted in Tnmfo1 of 
TlldmologyDiYiBion. He did 
B.Sii. from Paizabad 
Univel'8ity, M.Sll. (Food 
Tlldmology) from Cam:e of 
Food Technology, Univemty of Allahabad, 
U1tarPndesb.and Ph.D. (DairyChemietry) from 
National Dairy Research Imtitulll, Kamal, 
Hlrcyana. He worbd on 'ProceN developmalt 
for the production ofbioactive active peptides 
(llllti.oxidllDt, 1111tihypertemive and mineral 
bjnding) :form buffalo milk Clf-C:UCin uaing 
dificreat COllllllllR:ial ll'IBilab1e pmteolytio 
enzymes' during Ph.D. prc.g11wm1e. 

PROMOTION' 

+ Sh. Gunieep SiDgh, Sr. Tuch. Alau (Lab. 
Technician) got promoted to 'hclmical Oftica: 
from.1.01.2014. 

+ Sh. VisbalKumsr.Tedi. AlaU. (Lab. Tu:hnic:imi) 
got promoted to Sr. Thchnical Alaislant from 
22.07.2014. 

+ Sh. Juw:indcr SiDgh, Sr.Tcclmk:im (Machin! 'It) 
got promoted to Technical AHiatant 
lioml0.3.2014. 

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

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

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

TRANSFER 

•:• 	 Dr. Jitendra Kumar, Sr. Scientist has been 
transferred from CIPHET, Abohar to 
NCIPM, NewDelhi on 02.05.2014. 

•:• 	 Sh. Neeraj Kumar Tahiliani, F&AO has been 
transferred from CIPHET, Ludhiana to Indian 
Institute ofSoil Science, Bhopal, on 21.07.2014. 

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

•:• 	 Sh. Ajay Kumar Tandon, LDC has been 
transferred from CIPHET, Ludhiana to DRMR. 
Bharatpur, Rajasthan on 11.11.2014 on selection 
asJFO. 

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

IDGBEREDUCATION 

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

•:• 	 Dr. Tanbir Ahmad, Scientist, TOT Division has 
joined the Ph.D. Degree program at Universiti 
Putra Malaysia, Malaysia in February 2015. 
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PERSONNEL )c 
Name Designation 

ICAR-CIPHET, Ludhiana Campus 
Scientific Staff 

Dr. R.K. Gupta Director 

Dr. S.K. Nanda Pr. Scientist, I/C TOT & I/C PC(PET) 

Dr. S.N. Jha Pr. Scientist & I/C PC (PHT) 

Dr. S.K. Tyagi Pr. Scientist (Chemical Engg.) 

Dr. K. Narsaiah Pr. Scientist (APE) 

Dr. Mridula Devi Sr. Scientist (F&N) 

Dr. Suresh K. Devatkal Sr. Scientist (LPT) 

Dr. Anil Kumar Dixit Sr. Scientist (Agril. Economics) 

Dr. Deep Narayan Yadav Sr. Scientist (Food Science & Tech.) 

Dr. Pranita Jaiswal Sr. Scientist (Microbiology-Plant Sci) 

Dr. D. M. K.adam Sr. Scientist (APE) 

Dr. Sangita Bansal Sr. Scientist (Biotechnology Plant-Sci) 

Dr. R. K. Vishwakanna Sr. Scientist (AS&EM) 

Dr. Manju Bala Sr. Scientist (Plant Bio-chemistry) 

Dr. Sandeep Mann Sr. Scientist (AS&EM) 

Dr. Armaan Ullah Muzaddadi Sr. Scientist (Fish Processing Technology) 

Dr. S.K. Aleksha Kudos Scientist (SS) (APE) 

Er. Manpreet Kaur Grewal** Scientist (APE) 

Dr. Yogesh Kumar Scientist (LPT) 

Dr. TanbirAhmad Scientist (LPT) 

Ms. Deepika Goswami Scientist (PST) 

Ms. Monika Shanna Scientist (PST) 

Dr. Indu Rawat Scientist (FRM) 

Dr. Rahul Kumar Scientist (PST) 

Ms. Leena Kumari Scientist (Electronics & Instrumentation) 

Ms.Monika Scientist (Electronics & Instrumentation) 

Ms. Surya Scientist, (Agricultural Microbiology) 

Dr. Swati Sethi Scientist (PST) 

Er. Yadav Rahul Subhash Scientist (AS&EM) 

Er. Chandan Solanki Scientist (APE) 

Er. Dhritiman Saha Scientist (APE) 

Dr. Ranjit Singh Sr. Scientist (APE) 

Er. Arun Kumar T.V Scientist (APE) 

Dr. Arvind Kumar Jaiswal Scientist (PST) 



ANNUAL REPORT 2014-15 


Name Designation 

Administrative Staff 
Mr. Raj Kumar SAO 
Mr. Manni Lal AF&AO 
Mr. B.C. Katoch AAO 
Mr. Kunwar Singh Assistant 
Mr. Avtar Singh Assistant 
Mr. Tarsem Singh Purba Assistant 
Ms. Jasvir Kaur Assistant 
Mr. Gurdial Singh UDC 
Mr. Harbhupinder Singh UDC 
Mr. Iqbal Singh UDC 
Mr. Ashwani Kumar UDC 
Ms. Sunita Rana LDC 
Mr. Ram Khelawan Yadav LDC 
Mr. Sohan Lal LDC 
Mr. Rajinder Kumar LDC 
Mr. Sughar Singh Verma Private Secretary 

Technical Staff 
Dr. Mukund Narayan Technical Officer (Agril. Engg.) 
Mr. Gurdeep Singh Technical Officer (Lab. Tech.) 
Mr. Hardev Singh Sek.hon Sr. Technical Assistant (Driver) 
Mr. Beant Singh Sr. Technical Assistant (Driver) 
Mr. Chaman Lal Technical Assistant (Lab. Asstt.) 
Mr. Lakhwinder Singh Technical Assistant (Fitter) 
Mr. Bhajan Singh Technical Assistant (Fitter) 
Mr. Jaswant Singh Technical Assistant (Welder) 
Ms. Sonia Rani Technical Assistant (DEO) 
Mr. Vishal Kumar Sr. Technical Assistant (DEO) 
Mr. Rajiv Shanna Technical Assistant (Lab. Technician) 
Mr. Jaswinder Singh Technical Assistant (Machinist) 
Mr. Jagtar Singh Technical Assistant (Electrician) 
Mr. Pradip Kumar Technical Assistant (Field Asstt.) 
Mr. Yashpal Singh Sr. Technician (FieldAsstt.) 
Mr. Satwinder Singh Sr. Technician (Lab. Technician) 
Mr. Sarup Singh Technician (Lab. Technician) 

Supporting 

Mr. Sukhbir Skilled Support Staff 
Ms. Vrran Bali Skilled Support Staff 
Mr. Shalik:gram Dwivedi Skilled Support Staff 
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Name Designation 

ICAR-CIPHET, Abohar Campus 

Scientific Staff 
Dr. Pritam Chand Sharma 
Dr. Ramesh Kumar 
Dr. Sunil Kumar 
Er. Eyarkai Nambi, V. •• 
Mr. Vijay Singh Meena 

Dr. Bharat Bhushan 
Ms. Prerna Nath 
Er. Manoj Kumar Mahawar 
Er. Sakharam Jagan Kale 

Er. Kirti Ramesh Jalgaonkar 

Head, HCP Division, Abohar 
Sr. Scientist (Hort.) 
Sr. Scientist (Bio-Chem. Plant. Sci.) 
Scientist (APE) 
Scientist (Hort.) 
Scientist (Biochem. Plant. Sci) 
Scientist (Fsn 
Scientist (APE) 
Scientist (AS&EM) 

Scientist (APE) 

Administrative Staff 

Mr. Pawan Kumar 
Mr. Mohan Lal 
Mr. Sanjay Kumar Gaur 

AAO 
Assistant 
LDC 

Technical Staff 

Mr. V.K. Saharan 
Mr. Prithvi Raj 
Mr. Rajesh Kumar 
Mr. Ganpat Ram 
Mr. Devinder Kumar 
Mr.DaluRam 
Mr. Pawan Kumar 
Mr. Hardeep Singh 
Mr. V.K. Saharan 
Mr. Prithvi Raj 

ChiefTechnical Officer 
Sr. Technical Officer (Filed Form.) 
Sr. Technical Officer (Filed Form.) 
Technical Assistant (Driver) 
Technical Assistant (Fitter) 
Technical Assistant (Fitter) 
Technical Assistant (Electrician) 
Technical Assistant (Turner) 
ChiefTechnical Officer 
Sr. Technical Officer (Filed Form.) 

Supporting Staff 

Mr. Surinder Kumar Skilled Support Staff 

••study Leave 
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Appendix-I 

CRESULTS - FRAMEWORK DOCUMENT (RFD)) 

(2013 -2014) 
SECTION 1: 

Vision, Mission, Objectives and Functions 

V1Sion 

Higher profitability of agricultural production systems through efficient post harvest engineering and 

technological interventions 

Mission 

Creating prosperity through minimization ofpost harvest losses and increase invalue addition to produce 

and by-products from crops, horticulture, livestock and fisheries sector. 

Objectives 

1. 	 To design, develop and evaluate post-harvest processing equipment, tools and gadgets 

2. 	 To develop process protocols and value added products 

3. 	 To organize human resource development and capacity building programmes 

Functions 

• 	 To undertake basic, applied and adaptive engineering and technology research inpost production 

sector ofproduce ofplant origin, livestock and aquaculture produce including agricultural and 

environmental control, quality and safety. 

• 	 To act as national institute for research, education/teaching and training in post harvest 

engineering and technology 

• 	 To act as national repository ofinformation on processes, equipment, products and technologies 

onpost harvest engineering and technology 

• 	 To transfer technology and provide advisory and consultancy services and promote 

entrepreneurship 

• 	 To develop and strengthen linkages with the private and public sector in the mandated areas 



SECTION2: 

Inter se Priorities among key Objectives, Success indicators and Targets 


S.No. 

Objectives 
Weight 

Actions Success Indicators Unit Weight 

Tjll'Q'et/Criteria Value 
Excellent Very Good Good Fair Poor 

1()()0/o 90% 80% 70% 60% 
1. To design, develop 

and evaluate post-
harvest processing 
equipment, tools 
and gadgets 

28 Design& 
development ofpost 
harvest processing 
equipment, tools and 
gadirets 

Equipment 
designed and 
developed 

Number 18 5 4 3 2 1 

Testing and 
evaluation ofpost 
harvest processing 
equipment, tools and 
2ad1>&.q 

Final validated 
design ofmachine 

Number 10 6 5 4 3 2 

2. To develop process 
protocols and value 
added products 

24 Process protocols Development of 
process protocol 

Number 11 13 12 10 8 7 

Value added products Development of 
value added 
nmducts 

Number 13 12 10 8 7 6 

3. To organize human 
resource 
development and 
capacity building 
programmes 

37 Transfer of 
technology, capacity 
building 

Trainings, FLDs, 
Exhibitions & 
Licensing of 
improved 
postharvest 
technologies 

Number 35 28 25 20 18 15 

Patents filed Number 02 5 4 3 2 1 
4. Efficient 

functioning ofthe 
RFD system 

03 Timely submission of 
draft RFD (2013-14) 

for auoroval 

On-time 
submission 

Date 02 15/05/20 
13 

16/05/201 
3 

17/05/2013 20/05/2 
013 

21/05/20 
13 

Timely submission of 
results ofRFD (2012

13) 

On-time 
submission 

Date 01 01/05/20 
13 

02/05/201 
3 

05/05/2013 06/05/2 
013 

07/05/20 
13 

5. Administrative 
reforms 

04 Implement ISO 9001 
as per the approved 

action plan 

% Implementation % 02 100 95 90 85 80 

Prepare an action 
plan for innovation 

On time 
submission 

Date 02 30/07/20 
13 

10/08/201 
3 

20/08/2013 30/0812 
013 

10/09/20 
13 

6. Improving internal 
efficiency I 
responsiveness I 
service delivery of 
Ministry I 
Department 

04 Implementation of 
Sevottam 

Independent 
Audit of 
Implementation of 
-

% 02 100 95 90 85 80 

Independent 
Audit of 
implementation of 
public grievance 
redressal system 

% 02 100 95 90 85 80 
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z 
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SECTION3: 

Trend Values of the Success Indicators 


S.No. Objectives Actions Success Indicators Unit Actual 
Value for 
FY 11/12 

Actual 
Value for 
FY 12/13 

Target 
Value for 
FY 13/14 

Projected 
Value for 
FY 14/15 

Projected 
Value for 
FY 15/16 

1. To design, develop and 
evaluate post harvest 
processing equipment, 
tools and gadgets 

Design & development of 
post harvest processing 
equipment, tools and 
11;ad11;ets 

Equipment designed and 
developed 

Number 11 5 4 5 6 

Testing and evaluation of 
post harvest processing 
equipment, tools and 
gadgets 

Final validated design of 
machine 

Number 16 3 5 6 7 

2. To develop process 
protocols and value 
added products 

Process protocols Development ofprocess 
protocol 

Number 15 8 12 14 15 

Value added products Development ofvalue 
added products 

Number 14 10 10 12 13 

3. To organize human 
resource development 
and capacity building 
programmes 

Transfer of technology, 
capacity building 

Trainings, FLDs, 
Exhibitions & Licensing 
ofimproved postharvest 
technolol!;ies 

Number 26 28 25 28 30 

Patents filed Number 8 6 4 5 6 
4. Efficient functioning of 

the RFD system 
Timely subnrission of draft 
RFD (2013-14) for 
aooroval 

On-time submission Date 
16/05/ 
2013 

Timely subnrission of 
results ofRFD (2012-13) 

On-time submission Date 
02/05/ 
2013 

5. Administrative reforms Implement ISO 9001 as per 
the approved action plan 

% Implementation 
% 

95 

Prepare an action plan for 
innovation 

On time submission 
Date 10/08/ 

2013 
6. Improving internal 

efficiency I 
responsiveness/ service 
delivery ofMinistry I 
Department 

Implementation of 
Sevottam 

Independent Audit of 
implementation of 
Citizen's Charter 

% 95 

Independent Audit of 
implementation of 
public grievance 
redressal svstem 

% 

95 
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SECTION 4: Acronyms 

S.No II Acronvm II Descriution 
1. II CIPHET II Central Institute ofPost-harvest Env · and Technolo2V 
2. II FLDs Field Level Demonstrations 
3. II R&D Research and Development 
4. II SAUs State Agriculture Universities 
5. llNGO II Non Government rff""~;~tion 

6. II MOFPI Ministry ofFood Processing Industries 
7. II CSIR Council of Scientific and Industrial Research 
8. II GDP Gross Domestic Product 
9. II KVK II Krishi Vi2Van Kendra 
10. II FLD II Front Line Demonstration 

SECTION 4: Description and Definition of Success Indicators and Proposed Measurement Methodology 

S.No. Success indicator Description Definition Measurement General 
Comments 

1. Equipment designed 
and developed 

Success indicators cover 
number ofequipment, tools 
and gadgets developed. 

Development ofpost-harvest 
engineering and technology 
related equipment, tools and 
gadgets. 

Number ofequipment, 
Tools and gadgets 
developed 

NIL 

2. Final validated design 
ofmachine 

Post harvest processing 
equipment, will be evaluated 
including refinement of 
developed/ existing 
eQuinment, tools and irad11:ets. 

Evaluation and refinement of 
developed/existing post harvest 
processing equipment, tools and 
gadgets. 

Performance, efficiency 
and accuracy along with 
low cost and energy 
efficiency. 

NIL 

3. Development of Development ofprotocols for Process protocol for value added Number ofprotocols NIL 
nrocess urotocol value added nroducts. nroducts develooed 

4. Development ofvalue Development ofvalue added Manufacture ofproducts from Number ofvalue added NIL 
added products products using developed commodities and co-products products 

nrotocols. 
5. Trainings, FLDs, 

Exhibitions & 
Licensing ofimproved 
postharvest 
technologies 

Training conducted for 
farmers and upcoming 
entrepreneurs, private and 
governmentofficials,R&D 
and extension personnel. 
Licensing and training on 
CIPHET developed 
technologies. 

Trainings, FLDs, exhibitions for 
transfer oftechnology and 
commercialization along with 
human resource development. 

Number oftraining, 
FLDs, & exhibitions 
conducted/ participated. 
Numbers of technologies 
licensed. 

NIL 

6. Patents filed Patenting innovative A license to use exclusive rights Number ofpatents filed. NIL 
technology and process/ to a process/design 
nroducts. 
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SECTIONS: 

Specific Performance Requirements from other Departments 


Locatio 
nType 

State Organisa 
tion 
Type 

Organis 
a ti on 
Name 

Relevant 
Success 
Indicator 

What is your 
requirement 
from this 
organisation 

Justification 
for this 
requirement 

Please 
quantify 
your 
requiremen 
tfrom this 
Organisatio 

What 
happens if 
your 
requiremen 
tis not met. 

n 
State 
Govt. 

All states Other Other Trainings, FLDs, 
Exhibitions & 
Licensing of 
improved 
postharvest 
technologies 

Sponsorship for 
conducting 
trainings and 
sponsored 
candidates 

For 
dissemination of 
developed 
technologies to 
the end users. 

Number of 
trainings and 
candidates 

Dissemination 
ofdeveloped 
technologies to 
the end users 
will be 
affected. 

SECTION6: 

Outcome I Impact of activities of organization /ministry 


S.No. Out Come/Impact 
ofOrganisation 

Jointly responsible for 
influencing this 
outcome I impact with 
the following 
department (s) I 
ministry(les) 

Success Indicator (s) Unit 2011
2012 

2012
2013 

2013-2014 2014
2015 

2015
2016 

1 Reduction in 
postharvest losses 
and increase in value 
addition of 
agricultural produce 

SAUs, cs:m. MOFPI, 
Entrepreneurs, Food 
Processing Industry 

Increase in number of 
food pro cessing units 
over previous year (%) 

% 1.1 1.1 1.2 1.3 1.4 

Contnbution offood % 12 12 12.5 13 13.5 
processing to GDP of 
Agriculture 

2 Human resource SAUs,KVKs, Skilled manpower Number 350 412 430 500 560 
development Manufacturers, developed 

Entrepreneurs 
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Annual (April 1, 2013 to March 31, 2014) Performance Evaluation Report ofRFD of RSCs i.e. Institutions for the year 2013-2014 
Name of the Division: Agricultural Engineering 
Name of the Institution: ICAR-Central Institute of Post-Harvest Engineering & Technology, Ludhiana 
RFD Nodal Officer: Dr. D. M. Kadam 

s. 
No. 

Objectives Wei 
ght 

Actions Success 
Indicators 

Unit We 
ight 

Tare:et I Criteria Value Ac 
hiev 
eme 
nts 

Performance Perfor 
mance 
(Again 
st90% 
-raw 
score) 

Excell 
ent 

100% 

Very 
Good 
90% 

Good 
80% 

Fair 
70% 

Poo 
r 

60 
% 

Raw 
score 

Weig 
bted 
score 

1 To design, 
develop and 
evaluate post 
harvest 
processing 
equipment, 
tools and 
gadgets 

28 Design& 
development of 
post harvest 
processing 
equipment, tools 
and gadgets 

Equipment 
designed and 
developed 

Number 

18 5 4 3 2 1 6 100 18 150 

Testing and 
evaluation ofpost 
harvest processing 
equipment, tools 
and gadgets 

Final validated 
design of 
machine 

Number 

10 6 5 4 3 2 6 100 10 120 

2 To develop 
process 
protocols and 
value added 
products 

24 Process protocols Development of 
nrocess nrotocol 

Number 11 13 12 10 8 7 14 100 11 116.6 

Value added 
products 

Development of 
value added 
products 

Number 
13 12 10 8 7 6 10 90 11.7 100 

3 To organize 
human resource 
development 
and capacity 
building 
programmes 

37 Transfer of 
technology, 
capacity building 

Trainings, 
FLDs, 
Exhibitions & 
Licensing of 
improved 
postharvest 
technologies 

Number 

35 28 25 20 18 15 36 100 35 144 

Patents filed Number 02 5 4 3 2 1 3 80 1.6 75 
4 Efficient 

functioning of 
the RFD 
system 

03 Timely submission 
of draft RFD 
(2013-14) for 
aunroval 

On-time 
submission Date 02 15/05/ 

2013 
16/05/ 
2013 

17/05/ 
2013 

20/05 
/2013 

21/0 
5/20 
13 

17/0 
5/20 
13 

80 1.6 90 

Timely submission 
ofresults of RFD 
(2013-14) 

On-time 
submission Date 01 01/05/ 

2014 
02/05/ 
2014 

05/05/ 
2014 

06/05 
/2014 

07/0 
5/20 
14 

19/0 
4/20 
14 

100 1 110 
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5 Administrative 04 Implement ISO % 
reforms 9001 as per the 

approved action 
Implementation 

% 
02 

100 95 90 85 80 100 100 2 110 

plan 
Prepare an action 
plan for innovation 

On time 
submission Date 02 

30/07/ 
2013 

10/08/ 
2013 

20/08/ 
2013 

30/08 
/2013 

10/0 
9/20 
13 

30/0 
7/20 
13 

100 2 110 

6 Improving 
internal 

04 Implementation of 
Sevottam 

Independent 
Audit of 

efficiency I 
responsiveness 
I service 
delivery of 
Ministry I 
Department 

Implementation 

-
-

% 02 100 95 90 85 80 100 0 105 

Independent 
Audit of 
implementation 
ofpublic 
grievance 
redressal system 

% 02 100 95 90 85 80 100 0 105 

Composite Score= 93.9% 
Rating Very 

Good 
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Annual Achievements of RFD 2013-14 ofICAR-CIPHET, Ludhiana 

Actions Success Indicaton Unit Targets 
achieved 

Brief details of targets achieved 

Design& Equipment Number 06 1) Canning line 
development of designed and 2) Inclined draper type separator for separation ofBerseem and Chicory Seeds 
post harvest developed 3) Adoption/modification ofcoarse cereal dehuller for dehulling of Sesame 
processing 4) Mechanized system for popping and decortications ofm.akhana seeds 
equipment, tools 5) Groundnut kernel testa remover 
and 2adi!:ets 6) Baell Woodannle Pulner machine 
Testing and Final validated Number 06 1) Inclined draper type separator for separation of Berseem and Chicory Seeds 
evaluation ofpost design ofmachine 2) Sesame dehuller 
harvest processing 3) Pineapple peeler-corer device 
equipment, tools 4) Pedal operated grader for dried apricot 
and gadgets 5) Evaluation ofcompact fruit grader for oblong and round fruit 

6) Hand operated cocoa nod breaker 
Process protocols Development of 

process protocol 
Number 14 1) 1) Optimization and validation ofpotential antimicrobial and antioxidative natural extracts for 

meat packaging 
2) 2) Controlled release of pediocin, encapsulated in hybrid capsules 
3) 3) Process for separation ofoligosaccharides 

4) Process protocol for removal ofimpurities (husk, testa etc) from commercial ground nut 
cake 
5) Calcium fortified rice 
6) Process protocol for amplification ofgenes; a) omt-1 gene and b) nor-1 gene 
involved in aflatoxin biosynth.esis 
7) Process protocol for amplification ofgenes; a) apa gene and b) aflr gene involved in 
aflatoxin biosynthesis 
8) Process protocol for development ofProbiotic Peanut Yoghurt 
9) Process protocol for development ofBarnyard millet based muffins 

10) Process protocol for development ofHigh fibre extruded product 
11) Process protocol for protein concentrate I isolate from commercial groundnut cake 
12) Process protocol for enhancing the shelf -life ofpomegranate arils and strawberry using 
enzymes and bio-chemicals 
13) Process protocol for development ofProtein rich flour from Sesame and sunflower 
14) Process optimization for encapsulation ofbacteriocins 

Value added Development of Number 10 I) Instant corn based kheer mix 
products value added 

products 
2) Corn based Nutritious Energy bar 
3) Probiotic Peanut Yoghurt 
4) Barnyard millet based muffins 
5) Coarse cereal based nutritious extrudates 
6) Protein rich extruded product using de-oiled ground nut cake 
7) Vegetable blended pasta 
8) Nutritionally rich functional flour 
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9) Three putative probiotic bacteria were isolated and their 16S rDNA sequences have been 
registered with NCBI as per the details given below: 

GenBank Accession no. Organism name Strain name 

KC433734 Streptococcus infantarius bbel 

KC433735 Streptococcus infantarius bbe2 

KC662611 Enterococcumfaecium bbe3 

Transfer of 
technology, 
capacity building 

Trainings, FLDs, 
Exhibitions & 
Licensing of 
improved 
postharvest 
technologies 

Number 36 1) Technology Licensed: CIPHET licensed the Beetr oot powder technology to Mr. 
Preetinder Singh from Chandigarh onApril 15, 2013. 

2) Technology Licensed: Mechanized system for popping and decortications ofmakhana 
seeds was licensed (non exclusive) to Mis Jwala Engineering and Consultancy Services, 
Ambala for commercialization. 

3) News clippings: News clippings were published in leading national and local newspapers . 
. , Training: Training on 'Sorting, grading, minimal processing and packaging offresh fruits 

and vegetables' was imparted to Entrepreneur from 23 -251h September, 2013. 
5) International Training: Dr. Michel Bakar DIOP, Asst. Prof. Gaston Berger University 

(UGB), Saint -Louis, Senegal has successfully completed one month Training on 
"Processing and Dehydration ofOnion using Tray and Green House Dryers" from 
September 17 1h to October 18 th, 2013 at CIPHET, Ludhiana under "C. V. Raman 
International Fellowship for African Researcher 2012 -13" sponsored by DST/FICCI, New 
Delhi. Dr. Dattatreya M. Ka.dam, Senior Scientist was the Host Scientist for Dr. Michel 
BakarDIOP. 

6) ATMAtraining: Training on Post - Harvest Technologies for Rural Catchment for 20 
farmers from Namakkal sponsored by ATMA, Namakkal, Tamilnadu was conducted 
during 10th-14th October, 2013. 

7) Entrepreneurs trainings: Paid training on "Onion Dehydration & Onion Flakes 
processing" was attended by 3 farmers/ entrepreneurs from 3rd to 51h October, 2013 

8) Entrepreneurs trainings: Paid training on ''Novel process for production of Green Chilli 
Powder & puree" was attended by 2 farmers/ entrepreneurs from 7th to 9th October, 2013. 

Transfer of 
technology, 
capacity building 

Trainings, FLDs, 
Exhibitions & 
Licensing of 
improved 
postharvest 
technologies 

Number 36 9) Training attended: NAIP sponsored Nation training workshop on "Scientific Report 
Writing and Presentation" was attended by K. Narsaiah from October 17 -22, 2013 at 
NAARM Hyderabad. 

10) Technology Licensed: Agreement for licensing and 1ransf er of"CIPHET Cryogenic spice 
grinding system" to Mis Spectra Cryogenic Systems Pvt. Ltd. H -326(E), Road No. 6, IPIA, 
Kota, Rajasthan. 

11) Exhibition: BDP- CIPHET has exhibited technologies during Two -day Kisan Mela at 
PAU, Ludhiana. 

12) Exhibition: BPD CIPHET has showcase CIPHET developed technologies at international 
platform ''Food 360 International conference -cum- Exhibition" onAgnbusiness and Food 
Processing jointly organized by FICCI and Govt. ofAndhra Pradesh at Hyderabad 
International Convention Centre, Hyderabad from 6th to 7tltNov 2013. 

13) Paid Training Organized: Three days training on 'Microencapsulation Methods for Food 
and Biotechnological Application" was organized during 20-22 November 2013. 

14) Technology Licensed: Agreement for licensing and technology transfer of"Pearl millet 
based extrudates and vegetable blended composite pasta' to Mr. Siddharth Aggarwal, 
Ludhiana on December 3, 2013. 

15) Technology Licensed: Agreement for licensing and technology transfer of" Ginger 
Processing Technology (Dried Ginger F lakes, Osmo-Sweetened flakes, Powder and Paste) 
to Mr. Rak:esh Tuapa, Block Inspector, Co -operative Societies, Block Sangrah, Sirmaur, 
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HP on December 27, 2013. 



16) Technology Licensed: Agreement for licensing and technology transfer of" Ginger 
Processing Technology (Dried Ginger Flakes, Osmo -Sweetened flakes, Powder and Paste) 
to Mr. Mohan Singh, Member, The Sirmaur Ginger Seed Development Farmer Co 
operative Society, Sirmaur, HP on December 27, 2013. 

17) Technology Licensed: Agreement for licensing and technology transfer of" Ginger 
Processing Technology (Dried Ginger Flakes, Osmo -Sweetened flakes, Powder and Paste) 
to Mr. Baldev Singh, Secretary, The Sirmaur Ginger Seed Development Farmer Co 
operative Society, Sirmaur, HP on December 27, 2013. 

18) Training: Three days training on "Pearl millet based extrudates and vegetable blended 
composite pasta' was imparted to Mr. Siddharth Aggarwal, Ludhiana. 

19) Training: Hands on Training imparted to Mr. Rakesh Thapa, Block Inspector, Co 
operative Societies, Block Sangrah. Sirma ur, HP and Mr. Mohan Singh, Member, and Mr. 
Baldev Singh, Secretary, The Sirmaur Ginger Seed Development Farmer Co -operative 
Society, Sirmaur, HP on ''Ginger Processing Technology (Dried Ginger Flakes, Osmo 
Sweetened flakes, Powder and Paste) and Garlic Pr ocessing" during December 23 - 27, 
2013. 

Transfer of 
technology, 
capacity building 

Trainings, Fills, 
Exhibitions & 
Licensing of 
improved 
postharvest 
technologies 

Number 36 ~O) Workshop and demonstration: Launch workshop and demonstration ofmakhana 
popping machine was conducted at RCM Darbhanga, Bihar on 3.12.2013 

~1) Demonstration: Demonstration ofmak:hana popping machine and ready to c onstitute 
malcbana kheer mix was organised on 4.12.2013 in Rahika block ofMadhubani District of 
Bihar 

~2) Demonstration: Mak:hana popping machine and ready t.o constitute makhana kheer mix 
was demonstrated in Kishan Mela in Katihar, Bihar during December 24-25, 2013. 

~3) Exhibition: Business Planning and Development (BPD), CIPHET has showcased 
CIPHET developed technologies at KISAN-2013 at Pune Maharashtra during December 13 
-17, 2013. 

~) Training: Training on 'Handling and processing ofturmeric' was conducted at C IPHET 
for the 30 farmers from Maharashtra during January 13 -16, 2014 sponsored by ATMA, 
Wadgaon, Chandrapur, Maharashtra. 

~5) Incubation: BPD CIPHET, Ludhiana has provided incubation facility on "Amla 
processing line" to incubatee. This facility was inaugura ted by Dr. Bangali Baboo Ex ND 
NAIP and Dr. K..K SinghADG (PE) ICAR on 28 th January 2014 on the occasion of 
National seminar (In Hindi) on Food Processing and management: Scope of self 
employment for entrepreneurs at CIPHET, Ludhiana from 28 to 29 January 2014. 

~6) Technologies demonstrated: BPD CIPHET, Ludhiana has demonstrated CIPHET 
developed Technologies and given presentation to Kisan Club Members (About 150), 
Punjab Agriculture University, Ludhiana on 2nd Jan 2014. 

~7) Technologies demonstrated: BPD Unit of CIPHET Ludhiana demonstrated and created 
awareness about CIPHET developed technologies in 12 th Rural Technology and Crafts 
Exhibition ~anized by National Institute ofRural Development (NIRD) at Hyderabad 
from 14111 -19 February, 2014. 

~8) Incubatee: Mr. Jagtar Singh was enrolled at BPD CIPHET, Ludhiana as incubatee from 
January 15-February15 for Amla processing. 

~9) Technologies demonstrated: CIPHET organized ICAR pavilion comprising CIPHET, 
CSSRI, CIRB and IISR and also particfated in "Progressive Pun jab Agricultural Summit" 
held at Mohali, Chandigarh from16-19 February, 2014. 

~O) Training: A training on "Post -Harvest Management'' for 26 officers from Vanameti, 
Nagpur (Maharashtra) sponsored byATMA during 17 -21 Feb 2014. 

~1) Training: A Training on Post - Harvest Technologies for Rural Catchment for farmers 
from Gondia sponsored by ATMA, Gondia, Maharashtra (24 th-27th Feb., 2014) for 26 
farmers. 
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31) Presentation on Technologies: Dr. D. M. Kadam. Senior Scientist and PI, BPD has gave 
presentation on "CIPHET Dev elooed Technologies on Post -Harvest En · and 

Transfer of 
technology, 
capacity building 

Trainings, FLDs, 
Exhibitions & 
Licensing of 
improved 
postharvest 
technologies 

Number 36 132) Presentation on Technologies: Dr. D. M. Kadam. Senior Scientist and PI, BPD has gave 
presentation on "CIPHET Dev eloped Technologies on Post -Harvest Engineering and 
Technology" to the 25 food processing incubator professionals from 5 African countries i.e. 
Cameroon, Uganda, Mali, Angola and Kenya on 27 February 2014. 

133) Training: A training program on 'Soybean processin g for milk and tofu' was conducted 
during Feb 3-5, 2014 for two participants from district Ludhiana and Sangrur. 

~4) Technologies demonstrated: Demonstrated and showcased post harvest technologies of 
CIPHET at Krishi Vasant, from 9 -13 Feb, 2014 at Nagpur. 

~5) Technologie1 demonstrated: PAU KisanMela, 2014 KISAN Mela -Punjab Agricultural 
University (PAU), Ludhiana 14-15 March2014. 

~6) Presentation on Technologies: BPD Unit, CIPHET attended the Entrepreneurship 
Development Programme on the topic: ''Role ofPost -Harvest Technology" at DIC office 
Ludhiana on March 10, 2014. 

Patents filed Number 03 1) Patent on Mechanized system for popping and decortications ofmakbana seeds (Patent 
application no. - 674/DEU2013) was filed. 

2) Process for preparation of alcoholic beve rage with nutraceutical properties from Kinnow 
peels. (Patent No: 1049/DEU2013) was filed. 

3) Low fat meat emulsion and process for making the same. (Patent No: 2351/DEU2013) was 
tiled. 

Efficient 
functioning ofthe 
RFD system 

Timely submission 
ofdraft RFD 
(2013-14) for 
anmoval 

On-time 
submission 

Date 17/0S/2013 

Timely submission 
ofresults ofRFD 
(2013-14) 

On-time 
submission 

Date 19/04/2014 

Administrative 
reforms 

Implement ISO 
9001 

% Implementation % 100%, ISO 9001: 2008 Certification: CIPHET has obtain ISO 9001: 2008 Certification for 
the scope "Research and Development, Training and Extension on Post -harvest Engineering 
and Technology" from 17 Februarv 2014. 

Prepare an action 
plan for innovation 

On time 
submission 

Date 30/07/2013 

Improving internal 
efficiency I 
responsiveness I 
service delivery of 

Implementation of 
Sevottam 

Independent Audit 
ofImplementation 
ofCitizen's 
Charter 

% 100% 

Ministry/ Independent Audit 
of implementation 
ofpublic grievance 
redressal system 

% 100% 
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