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(PREFACE) 


It is our great pleasure to present the Annual Report 2013-14 for the Central Institute of Post-Harvest 

Engineering and Technology. The Institute, in keeping its customs and expansion, has moved from strength 

to strength. This Annual Report provides a snapshot of the thrust success, changes, development and 

improvements in research and extension activities during the reported year. 

The highest priority of the institute is to intensify its research efforts to make difference to society, 

industry and field itself. The major research achievements includes development ofprocessing machinery 

like mechanized system for makhana seed, compact grader for oblong fruit, bael pulper, apple corer and 

pedal operated grader for dried apricot. A number of processes like controlled release of pediocin, 

oligosaccahrides separation, removal of impurities from groundnut cake, enhanced shelf life of 

pomegranate arils and strawberry have been developed. Our scientists are working on thrust research areas 

of the institute i.e. value addition to food grains, oilseeds, spices, fruits, vegetables and their storage and 

environmental control. The value added products include developed combased energy bar, pro biotic peanut 

yoghurt, coarse cereal based nutritious extrudates, vegetable blended pasta, nutritionally rich functional 

flour, fortified soft rice and instant combasedkheer mix. 

Dissemination of technologies to end users was done through licensing, exhibitions, and training to 

farmers and entrepreneurs. Our scientists were actively involved in showcasing the CIPHET technologies 

through workshops, sensitization programmes, documentaries of agricultural technologies, TV and radio 

programmes, news clippings and extension bulletins. Business Planning and Development (BPD) unit was 

inaugurated this year to take further step for effective dissemination of CIPHET technologies to the 

entrepreneurs/farmers. Various national and international training programmes were conducted for 

entrepreneurs and officials from different states and countries in the area ofPost Harvest Technology, which 

included sponsored programmes by ATMA and other Government agencies. All India Coordinated 

Research Project on PHT has contributed significantly in the diverse areas ofpost harvest processing and 

value addition ofvarious agricultural commodities and livestock produce. The second national assessment 

of harvest and post-harvest quantitative losses is underway, sponsored by Ministry of Food Processing 

Industries (Gol). Similarly, AICRP on Application of Plastics in Agriculture have also significantly 

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


CIPHET reached a new height through its research 
and extension activities in the year 2013-14. CIPHET 
has been awarded the ISO 9001 :2008 certification for 
"Research and Development, Training and Extension on 
Post-harvest Engineering and Technology". The year 
was earmarked with significant research output through 
in-house and externally funded projects and extension 
activities. The research work covered development of 
machines for spices, makhana, compact fruit grading etc 
and various value added health products like functional 
flour, extruded products from maize, sorghum and 
legumes, millet based gluten free muffins, health mixes 
from sprouted and steamed grains and mintbasedjamun 
RTS beverages. Performance of CIPHET developed 
cryogenic grinding system was evaluated. A higher 
value of volatile oil, total phenols, flavonoid and 
antioxidant content was found in coriander and black 
pepper powder ground at -50°C as compared to 
coriander powder ground at 10°C. Makhana (Gorgon 
nut) popping machine was designed and developed with 
25-30 kg/h capacity of conditioned nut and more than 
90% popping efficiency. An animal lifter of polyestser 
web sling was developed. Width and length ofwrapping 
are0.78mand2.5m. 

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

Suitability ofcoloured plastic mulch was evaluated 
for the repulsion of insect-pests in capsicum field. 
Almost similar andmaximum yields were found in silver 
black (3.8 kg/plant) and green (3.4 kg/plant) plastic 
mulched plots; followed byblack(3 .2 kg/plant) blue (2.9 
kg/plant) and red (2.8 kg/plant). Effect of over-tree 
sprinklers, foggers and colour shade nets were evaluated 
in order to reduce heat stress to pomegranate crop in 
semi-arid region ofPunjab. Sunburn and fruit cracking 
couldbe reducedby installationofblack shade net house 

during May month or when complete fruit set takes 
place. This net should necessarily be removed after 
harvesting to attain tangible plant growth. On the other 
hand, use ofoverhead sprinkler from May to August or 
up to harvesting can be recommended to reduce sunburn 
and fruit cracking in pomegranate in semi-arid region of 
Abohar. A compact fruit grader was designed, it was 
most suited for bothround and oblong fruits, it grades the 
fruit in four different grades viz. <25 mm, 25-30mm, 30­
35mm and >35mm diameter. For buckwheat dehulling, 
maximum dehulling efficiency of70% was obtained for 
the seeds soaked for 30min and steamed for 15min using 
abrasive dehuller. The dehulling efficiency of 
completely parboiled buck wheat seeds was determined 
as 70.6%. The sunflower dehuller (impact type) was 
adopted for dehulling of oats and its performance was 
evaluated. The dehulling efficiency was found higher 
(67.76%)at8.12%mcthan37.94%at 13.33%mc. 

Process protocol for development of probiotic 
peanut yoghurt containing Streptococcus faecalis Tl10 
has been standardized. Peanut milk was prepared by 
adding one kg ofpeanut in 6 1 ofwater. The milk was 
found to have 3.93% protein and 1.83% fat. Probiotic 
peanut yoghurt containing probiotic strain S. faecalis 
TllO was developed, which has pH 4.5 and titratable 
acidity 0.14% (%lactic acid). Complementary food mix 
was developed from extrusion processing of maize, 
sorghum and legumes. The developed mix contains 
more than 25% protein content and possesses good 
sensory acceptability, which can be used as a protein 
supplement for children above 3 years ofage. Barnyard 
millet based gluten free muffins were prepared. Protein 
rich (18-22% protein) extruded snack utilizing cereals 
(maize, sorghum, pearl millet), legume (defatted soy 
flour and soy protein) and sesame seeds were prepared. 
Four types of multigrain based nutritious health mixes 
i.e. health mixes from sprouted grain, sprouted and 
steamed grains, extrudates from un-sprouted grains and 
extrudates from sprouted grains were developed with 
vegetable powder and other important food materials. 
Quick cooking multi-grain dalia was prepared utilizing 
sprouted wheat and mixture ofthree other grains (barley, 
sorghum and pearl millet) in the ratio of 25:75. Low 
glycemic functional pasta was developed using 30% 
wheat, 23% sorghum, 13% barley along with legumes, 
which provided 17% protein with 74.45% protein 
digestibility, 5.9% crude fibre, 6.7mg iron and lll.8mg 
calcium per 1OOg sample. 
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For extraction ofjamun pulp, hot extraction method 
resulted in high recovery ofpulp (68%) as compared to 
coldextraction method ( 63%). The quality parameters in 
hot and cold extractedjamun pulp were found to be 12.0 
and 12.8"B TSS, 1.18 and 1.33% acidity, 3.35 and 2.27 
pH, 0.718 and 0.881 OD at 632 nm (Phenols), 
respectively. Total antioxidant capacity ofhot extracted 
pulp was higher (0.213 OD at 517 nm) as compared to 
cold extracted pulp (0.211 OD at 517 nm). Mint based 
jamun RTS beverages were prepared. There was 
progressive decrease in sensory quality of the product 
but the beverage was still highly acceptable up to four 
months ofambient storage. Indelaying the softening and 
ripening ofber fruit, 1-MCP and chitosan coating were 
quite effective. Maximum extension in shelf life of ber 
fruit was noticed when the fruits were treated with the 
combination of both. However, 1-MCP alone doubled 
the shelf life ofber. The storage life of chitosan treated 
fruits increased by 5 days and itwas further enhanced to 
8 days when the fruits were treated with the combination 
of both. Ripeness of pear fruit was assessed for 
mechanical slicing and subsequent storage ofslices with 
least browning. Firmness of 59 N (average firmness) 
was found more appropriate for slicing ofpear. Pear at 
this firmness sliced well and had acceptable colour, 
flavour and sweetness. Heat stability of polyphenol 
oxidase (PPO) enzyme of pear was investigated using 
steam, hot water and microwave blanching with respect 
to total inactivation of PPO activity for subsequent 
drying. Enzyme activity decreased with increase in the 
blanching time. Among different methods, microwave 
blanching was found most effective in inhibiting the 
PPO activity. Microwave blanching was more effective 
in retaining the maximum nutrients except vitamin C. 
Different anti-browning agents for inhibition of 
enzymatic browning in fresh cut pear were evaluated. 
Treatment with ascorbic acid and cystein significantly 
reduced enzymatic browning but the slices treated with 
0.50% cystein prevented cut surface browning for a 
much longer period as compared to 1.0% ascorbic acid 
treatment, which showed high enzyme activity within 
two days of storage. The AICRP on PHT developed 
machinery like medium capacity millet dehuller, apple 
corer machine, apple seed extractor, banana peeler, 
vanilla oleoresin plant, manually operated sapota 
cleaner, portable evaporative cool chamber for retail 
storage ofvegetables, development ofhook (kundl) for 
minimizing the pilferage losses during handling/ lifting 
ofbagsetc. 

The project has developed extruded snacks using 
underutilized crops of J&K, process technologies and 

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

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

Dissemination of technologies was done through 
licensing of technologies, publication, presentation and 
trainings ofofficers, entrepreneurs and farmers. Around 
102 news clippings, 13 radio programmes were 
published/ broadcasted for effective dissemination of 
agricultural information. Two video films on CPRI 
potato varieties and saffron cultivation in Kashmir were 
prepared and uploaded on 'you tube' for wider outreach 
in public domain. Brochures of 12 technologies 
developed by CIPHET as well as developed under 
externally funded projects were prepared. Various 
training programmes sponsored by ATMA, MACP and 
other government agencies were conducted for officers 
and farmers from different states of the country in the 
areas of post-harvest management. Trainings under 
Tribal Sub-plan (TSP) programme were initiated and 
training on "Post-Harvest Management of Fish" was 
organized by CIPHET, Ludhiana in collaboration with 
College of Fisheries, Raha, Nagaon, Assam (Assam 
Agricultural University, Assam). One EDP was 
conducted on processing and utilization of aonla into 
novel value added products during December 2013. 
Entrepreneurs from Punjab and Gujarat participated in 
this training programme. Various exhibitions held across 
the country were also attended by the institute.An ICAR 
pavilion was organized under the leadership ofCIPHET 
for exhibiting the technologies from different ICAR 
institutes in the region (viz. CIPHET, Ludhiana; CSSRI, 
Kamal; CIRB, Hisar and IISR, Lucknow) in the 
Progressive Punjab Expo held at Chandigarh during 16­
19 February2014. 
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(CIPHET -AN OVERVIEW) 


The Central Institute of Post-Harvest 
Engineering and Technology (CIPHET) was 
established on 29th December 1989 at Ludhiana, 
Punjab, India as a nodal institute to undertake lead 
researches in the area ofpost-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. 
CIPHET is also headquarter for two All India 
Coordinated Research Projects (AICRPs) viz. 
AICRP on Post-Harvest Technology (PHT) with 
38 Centres andAICRP on Application of Plastics 
inAgriculture (APA) with 11 Centres. 

Mandate 

• 	 To undertake basic, applied, strategic and 
adaptive engineering and technology research in 
postproduction 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 
onpost-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 
Workshop 

Theworkshops at CIPHET, Ludhiana andAbhor 
manages fabrication and modification of post­
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 these, there are various 
measuring instruments also, which are useful in day 
to day research work. 
Library 

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


Institute Management Research Advisory 1-------C o mmi tte e Committee 

Institute Research 
Institute Joint Council 
StaffCouncil 

AICRPon AICRPonAPA 
PHT (38 centres) (11 centres)

Grievance 
Committee 

Scientific Support and Ludhiana Campus Abohar Campus 
Administrative Sections 

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

ITMU ,____,,___... Finance & Accounts 

AS&EC FG&OP 
AKMU PME Cell 

TOT Central Workshop ,____..........., Estate & Farm Management 

STAFF POSITION 


Category Sanctioned Filled Total Filled 

strength Ludhiana Abohar 

Scientific 76* 28 08 36 
Administrative 21# 18 03 21 
Technical 29 19 07 26 
Supporting 04 03 01 04 
Total 130 68 19 87 

• Excluding Director # Including SAO & F &AO 
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Agro Processing Centre (APC) 
Agro-processing centre is designed to process 

the agricultural produce in production catchment 
with a view to enhance employment and income 
opportunities in rural areas. At CIPHET, modest 
agro-processing centre has been established for 
processing ofwheat, pulses, oilseeds and spices. The 
processed products are being regularly sold to 
customers in and around CIPHET. During the 
reported period, the total purchase ofraw materials 
was Rs. 1, 69, 7 48.66. The gross profit amounts Rs. 
34165.59 against the sale of processed products 
like dial, wheat flour, besan, powdered spices, 
green chilli puree and powder etc. Besides, the 
APC facility is also used to impart training to 
potential small rural entrepreneurs. 
GuestHouse 

CIPHET, Ludhiana and CIPHET Abohar have 
guesthouse facilities to provide accommodation to 
ICAR/SAU/Government employees and farmers. 
CIPHET Ludhiana has one guest house consists of2 
VIPs suites with internet facilities, 7 double bedAC 
and non-AC rooms, and one training hostel having 
24 beds. One international guest house is upcoming 
at Ludhiana campus. Guest house ofAbohar campus 
has 4 AC rooms and dormitory to accommodate 1 O 
visitors.New guest house with 4 dormitories is under 
construction. Guest house consists of common 
kitchen and dining facilities, visitors' room and TV 
room. Facilities are extended to visitors subjected to 
availability. Booking ofguest house can be made by 
writing an e-mail, fax or letter well in advance. 
Units 
Prioritization, Monitoring and Evaluation 
(PME)Cell 

Prioritization, Monitoring and Evaluation 
concept is the management tool in R&D system to 
enhance scientific productivity and is the 
requirement ofmost ofthe funding agencies. Ithelps 
in setting a unified priority and monitoring of 
externally funded and inhouse projects. PME cell at 
CIPHET conducts Institute Research Council 
meeting and maintains all research project files. The 
monthly and quarterly reports ofindividual scientist 
are collected and compiled into progress reports, 

Results Framework Document, quarterly and half 
yearly performance review reports. PME cell also 
acts as link between various regional committee 
meetings, directors conferences etc. and the institute 
scientists. The exchange of information takes place 
through PME cell. The database of parliament 
questions and their answers, action taken reports, 
and issues related to scientific activities of the 
institute are dealt by PME cell. Inaddition 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. 
InstituteTechnology Management Unit (ITMU) 

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

The Institute has an Agricultural Knowledge 
Management Unit (AKMU) for the scientists and 
staff for data analysis and electronic communication. 
The unit has latest eighteen desktop computers 
including three servers. More than 100 desktop 
computers ofthe 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 Vrrus. Internet is provided to 
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different nodes through proxy server Nebero. The 
Nebero facility provides the information ofinternet 
bandwidth; user details, firewall security and 
stability on the network. Besides, AKMU houses a 
number of analysis and design software such as 
Front Page 2003, Corel draw graphics Suite, Adobe 
Professional, SAS, Design Expert Software, Leap 
Office 2000 (Hindi Software). The Institute's 
website www.ciphet.in is also being maintained by 
AKMU. At present following services are provided 
byAKMU. 
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• 	 Electronic communication to all institute staff 
andtrainees. 

• 	 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. 

STATE:MENT OF BUDGET ESTIMATES AND EXPENDITURE (2013-2014) 

NON-PLAN 
(Rs. in lakhs) 

S.No. AccountHead Revised Estimate 
2013-2014 

ProgressiveExpenditure 
2013-2014 

1. 
2. 
3. 
4. 

5. 

Establishment Charges 588.00 
Travelling Allowances 3.50 
Recurring Contingencies (incl. equipment) 164.65 
Works 
Major Works 
Office Building 
Residential Building 
Minor Works 
HRD 

581.70 
3.50 

155.95 

Total 756.15 741.15 

PLAN 
(Rs. in lakhs) 

S.No. AccountHead Revised Estimate 
2013-2014 

ProgressiveExpenditure 
2013-2014 

1. 
2. 
3. 
4. 

5. 

Establishment Charges 
Travelling Allowances 
Recurring Contingencies (incl. equipment) 
Works 
Major Works 
Office Building 
Residential Building 
Minor Works 
HRD 

0.00 
13.95 

274.98 

31.51 

3.56 

0.00 
13.95 

248.24 

31.50 

3.55 
Total 324.00 297.24 
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(RESEARCH A< :e I t:VEMENTS) 


AGRICULTURAL STRUCT'URES AND ENVIRONMENT CONTR.OLDIVISION 


Development of 1pedra1COJ1k metllom for 
detl!ctiaD 1111.d q1W1tlficatia11 of adnbu'Utl ud 
-nmlnanfatn6illtJaJe-udmilk 
8.N. Jha,l'nll.lla.Jlbwdua!X.MoadaJ 

The pomntial of Fourier Tranlfmm Infrared 
(FI'JR) IJIWllDllCIJllY togelhcr with chrmam&:llU1t 
WU invCltipted U a nipid quality monitoring 
mDlhod far clBmction ofaayami]k in milk. SJ-llal 
liguature1 of low velue milk (ID)'mlilk) mied in 
varying combiuti.Olll (10-40"Ai) widl mixed milk 
(caw and buflillo in 1:1) were llllll.uiled. Spectra 
revealed i:lear dift'emices in the ablOl'btmc:e vel11111 
ofSMandPMllUppk:mented withdilfm:ntkvellof 
SM in 'lftVIHNmber ruge of 1680-1058 cm

4 with a 

shmppeakstl639-1613cm4 (Fig.1). 

~·.. ............ -"···"•' 


.....
~ .-· 

··-
Pig. 1. R.eferenco lpOClrd qnmm1 of IO)'llllli1k 

(SM} lllld IMlu.ltcnted milk (10% .oymnilk) 
indiewave mmibm rqe of4000-700 cm~ 

Tbia regivnIA&JCifi rmd1 toabllllpticmfrequmcy 
of eevera1 eoy-proteint. Prinoipti component 
analyDa (PCA) ahowed i:loar clumring ofample. 
bued OD. level ofaduhemion, at S% lrigaificmee 
level(Pig.1). 

The mode!J ~uaing SIMCA approach, 
without ~ data jmitmc:nt, oould IA&Jedly (93%) 
clu&ify 1he teat umplee ialD 1heir re!pedive class 

... 
: .., 
~ .,. 

.... 
'""' 11 f " ' . 

rn11cip•l<••••11 "'llf 1ct•'•• 

Fig.1. Principal componenl: llC.lORl (PCA) plotforp\A 
milk, adullll!ated milk (2-40%) lllldaoya milk 

~for 60!. SM in~ ipWllal nmge 1639-1635 
c1111

• Partial least~ (PLS) and multiple linear 
MgXMllion(?&.R) Wl!D cmiecloutwith and withcrul 
dala 1Il:almen18. The aoyuillkadultcnllilm could be 
belt predicted in. the wave number range of 1471-­
1241 cm' using multiple linear regl'OlsiDD (MLR) 
with coc:ffit:ic:nt of det.crminalion (Rj of 0.99 md 
0.92 for cah"bratioa and valiclation, respectively 
(Table l ). The results indicatod tbal the FTIR 
llpCIClnl.copy baa uc:e11ont potamal for uaiDg dally 
iDdmlry 88 a nipid method of ddedian lllld 
quantificationofllllll.·dairyinpdi.mtinmilt. 

The pAelltW of AttmustM Total R.eflcctw» 
(ATR.)-Fl'IR WU a1Jo &Mluated 81 a rapid mdbod 
far detocti.on and qnantific.atioo ofadded \ll'ea milk. 
8peclza (~SOO em"') of milk edidtnmd wilh 
lalowll ooncentralion of 111C& ('Yk t 00 ppm. SOO 
ppm, 700ppm. 900 ppm. 1300 ppm lllJd 1000 ppm) 
wmi llllll}'IM.Thoadultlntedandnan- adultmalDd 
milk &bomd clear diffi'ae!llCCll in ablotptio!I vthiet 
(Fig.3) 

Principiil l:DWtJUla!DI analyBia (PCA) llbowcd clcs 
cl\19Cering ofsamplel based onlevel ofadulteration. 
atS%significanco lavel (Fig. 4). 
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'labJe 1. Eft'ec:t ordHl'ereDt lpearalwlllclows oa 1pedrald8Sa moddlq for tlebatranae ofw8'Ydeq1h 
MlfJded for the MLRat 20'C 

Wlrftnmller 

n...,cm"' a• 
C&lllmllioa 

RMS ... .. l'NHtffoe 

RMll Blaa 

16l9-163S 
(SKTI) 

0.78 13.32 0 0.77 13.77 0.13 

1639-1,13 
(.llMb. tlMt) 

0.92 7.63 0 0.91 8.50 0.09 

1680-1631 
(Amide.I) 

0.91 8.25 0 0.87 9.96 0.04 

1S60-1S33 
(AmU»-Il) 

0.69 lS.69 0 0.62 17.+3 0.21 

147J-1239 
(And.de-JD:) 

0.99 1.66 0.01 0.92 7.S6 0.01 

1089-lOSi 
(Vllalrda-E) 

0.98 3.iS 0 0.98 4.36 0.01 

l'l.C - - 100~n - l<W""" ~ M'\ ..~.--~ 
!:..' 
" 

~hi: I ~ !rc:i t,Al~qvc 
tKTmbiUI~ l1rn1t1 

Fig. 3. Ro.farm specbl •ign•"n of milk md 
adDlteraled millc(urea:700 ppm lllld 2000ppm) 
in diewave numbernmgeof4000-700em.4 

PaUc:m.~lionanalysisbySoftIndependent 
ModelingofClass Analogy (SIMCA) showed well· 
sqiaratedclustersofpull'> milk,milkadu1%m'atlldwith 
pemiis&iblo limit ofum1 and lhoee adul1emod with 
above permissible limitofun:a. 

Spec1rlll.dataofdiffinlltconcenbationofE. coll 
in maogo juke were -led uaing FTIR in the 
wavelel!S1hmngeof400-4000cm4 andUV-vie-NIR 

Fig. 4, Principal eompommt llCOie plot for pin milk, 
adult«ated milk: (above and 'belowpenniuible 
limit) 

llJJC"llOIKllJPY in die wavek:ng1h nmge of200-1100 
nm· Spec1rtll data of diff-1 OOllCellilation of 
'fla1oxin Bl, Ml mixed in milk (cow and buffalo in 
1:1) an.cl E. ccli in apple juic:c wei:e c:mw:d uUo,g 
Fl1R. in the wavelength range of 400-4000 cm"'. 
Spec1ra1 library of diffmm c:oncenbation.11 of 
atlatoxin Bl in wat« and laaoae in milk in the 
mvelengthiugeof190-llOOmnwerecreated. 
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0pt1mtuti011 of parammrs for vtl•betio• of 
paddy maw, ldnn.ow puJ.p and pea pods for 
productton of cellaluet, e11umoJ and feed 
eupplemea.tt 

11.S.Obaol 

Solid 91Bte IE!mentalion usin,g pea pod w&llle 
(PPW} with A. nlger HN-1 and Mandel Weber 
medium. showed filla' p!lpeI' "1lulase (F.P) and ~ 
glucosida.lle( BGL)activity of30 FPU/g-dsand 270 
IU/g-ds, 1especlively. Valiclalion with tho response 
mrface optimized pan1111ma (moisture con1ent 
65%,pH6.0,teDpe:rature33 °C,time84h)inasolid· 
state tray fermentation esulted in FP, BOL, 
endoglucanue (EO), cellobiohydrowe (CBH), 
xylalwe, <1·L-llrllbin.ofilnnoeida.lle, IJ-xyloeidase 
and xylaneste:rase ac1Mty of41.07::1:/2.l l FPU/g-ds, 
345.6~17.1IU/g-ds,4*0.3:1::21.5 IU/g-ds,28.l::t:l.5 
ID/3-ds, 2800.S:l:88.4 IU/g-ds, 88.1:!:9.3 nJ/3-ds, 
:zso.S::t:ll.4 IU/g-ds, and 3321.7:14.8 ru/g-ds, 
R":SpCCtively. Statiatii:al optimiption not only led to 
an increase in Che enzyme prodliction but also 
improved enzyme prodac1ivity. A high ~ of 
COIIelation between tho predicted and cixpelimental. 
values indicated Che significance of Che model. 
Ruzyme was opeimsllyac1ive at trmpe1ature and pH 
of55 °C and S.O, mipec!ively. Crude enzyme also 
demolllllrated dllermostab:ility by maining >9S% 
activity for about 6 h. Zymogram anaiym (Fig. 5) 

:vr 
'l' ...,._
~ +- -.-, +­

•:• +­ ~ 

.. -­
r. -
,. -

2 

Fig.S. Zymogram. analy!iiB of mul.Qplo cellulol)'tic 
enzyme. producedby A.nigerBN-1. Lane M, 
molecular weight markers; Lane l, 
Bnclog:tooanase; Lano 2, Cellobiohydrolase; 
Lane3,11-slucgl!ida.seisoliwm3 
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Nveeled diat...t. nigf:I'HN-1 produced celluluewith 
mulliplefonnsofEG,CBHandBGLwithmolecular 
ai.zerangiogftom26to lSOlcDa. 

Ineorporation of the niclcel·cobaltite 
wmoparticles (NiCo,04 NPs) in the growth medium 
wilh newly isolaltd tbennotolemnt Aapogilhl8 
fomlgatus NS (Class: Eurotiom.yc«es) led to a 
significant inetea1e in the enzyme activity. 
Maximum production of endogl11.CIUlll3C (211 
IU/gds), Jl-glucosidale (301 IU/gds) and xylan.ase 
(803 IU/gda) W1l8 adWM:d aft.er: 72 h without NPll 
(control), while in the presence of l mM 
eoncemation ofNPs, ondoglucanse, Jl-g!ucosidase 
and xylanaae activity incicaaed by abom49, S3 lllld 
19.8%, reirpectively afto.'48 h ofincubalion, again.st 
eomrot, indicatinga substantial increase incelhdaso 
prodlictivity wiai.1ho addition.ofNiCo,04 NPB indie 
growth medium (Fig. 6). Cmde enzyme was 
thc:rmally Rable for 7 h at 80 •c in die pmencc of 
NPs, as against 4 h at Che same lempetidWe for 
COD!Iol samples. Significant incnme in tho activity 
and improved thermal. Rability ofcelhila8e8 io. die 
pre6ellCC ofthe NiCo,O.Nhholds potential for ue 

ofNiCo104NPllduringenzyme~aswellu 
hydrolysis. 

Fig. 6. FE·SEM microsmPh of(a) N!Co,04 NPa ao.d 
(b)TEM microgniph of Nieo,O, NPs [inset 
showaselectedam.elecWndiffiaciionpdem] 

Mlero-eacaprula:tfoa methods for baetellod1111 
fortiletrcoatrolreleue 
K.Nlll'lllall,. S.N.JhawtMJt.Mqlh11aJ:I 

Pro4:eH optlaWlatlo• for enc1p1ulaffon of 
baef.llrloda 

Optimized proOf.118 :flow diart for l:llUpsulation. 
ofbe.c1eriocms isshowninFia.7. AJamate (2% wlv) 
andgu.argum(0.22 w/v)ws:o mixedasdry powders. 

http:again.st
http:eupplemea.tt


This mD:uinl W1l.ll diaaolved in dislilled Watl:I' and 
solution was autoclaved. Phospha1idylcholine 
(0.15% w/v) was added to be.cmiocin solution 8lld 
sonicatedatSO%amplitudeforlOminutestopxepme 
nanoliposomes. Ped.iol:in loaded nanolipofOlllet 
solution wu filtered through 0.22p. filter. Fillmld 
solutionW11Saddedtoalginategoargumsolutlonand 
alim:d to gethomogc:nwuB solution. Mixedeolulion 
was atomized through autoclavable 
microencapsula!Or into calcium chloride (0.2 M} 
belhto genentcmig;o~.Mi~llletWeN 

hardened for one hour. Hybrid mic:rocapsalee of 
alginato-guar gum with nanoliposomes loaded 
~ were ~ from ca1cimn c:hloride 
belhuing m1131in cloth. Thispro«aswas optinri~ 
to yield about 60*A> encapsulation efficiency 8lld 
good mtimierobial aai.vity wiih ~trolledrei­
ofpediocin. 

--d'-.. 
.,.. 

-

............. 
• ' QWed-·Fig. 7. ~flow chart for ~JUlaliOll. 

ofbaciaiocill 

Shelf life eDha.Gcemmt of mlnlmlllly procetted 
papaya coated wllb buterfoetn lncoiporated 
algtD1te 

Papaya pieees were coated with ba<:teriocin (0, 
20*,b) incoxpo1atedalginate (1, 1.S and2%). Coaled 
papaya piece& and control (without coa1ing) wexe 
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analyzed for following quality parameters viz., 
colour, texture, weight loss,heedapace ga&analyais, 
acidity, to1Bl solublesolids, and microbial quality for 
21 da.ysatanillferval.of3dayii. 

Alginate coating onpapaya pieces give them a 
glouyappeaxanco(Fig. 8). Thickness oftho alginate 
coating folloWB linear n:1111ionship (r-138.S :i. 
R~.9.2S)with illcrease inco:ncemrationofalginate . 

Afu:r21 days ofioeubalion,coatedand~ 

Fig.8. Images ofJllPllYll (a) Fiesh }lalmya ~ (b) 
Alginate<:Oatedpapayapieees(c) microseopic 
acu 9eciioll view of pap&ya coaled with 
alginate(2%) 

samples showed ~ of 0 1 level awl acidity 

percQtaP. which was 1.8 and 2.7 timet more m 
UD.QOOfed 111111ple u ~to the coatedMlllple. 
Onthe otherside, level ofCO, incru8edwhich wu 
1.7timeshighin~sampleas comparedtothe 
coated sample. In1lllC08h>d sample bwinse ofhigh 
I"8pixa1ion mte the TSS Vllluo, firmness and weight 
1088 weN in.eieased. On the oCher hand, alginate 
coatin& (with or without bacteriocin) ac1lld as a 
bmrior to water VllpOur tranmrinion and gas 
excban,ge, wbfoh miulled in~ in TSS value, 
fimmesa and weight lot1B in <Xllde<l wnplo. which 
Well'> observod 3.8, 8.7, 7.4 1imes lesser than tho 
UD.QOOfed 1111mple. Dem:ue in 'O' vlllue and ~ 
in 'a' 'i1llue wu more pronounced incue ofcontrol 
and become less prominent wilh alginate coating. 
Dec:reue in 'O' Vllluo and coni:omitantin~ in 'IK 
valoei&dlietotheturningofyellowcolourtoreddish 
colourindicatiogripening ofpapaya. 

Mic:robial. safety is fhe moetimpoitlm.t ll8p«tof 
foodqaa1ityowing to ilsdirecteft'ectonfile healthof 
IhaCOll.llllileI'. The limit ofau;ceptance offruit basod 
produ.ct3 dwing Btorllge, ~ to InsliMe of 
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Food Science and Tedw.ology (IFST) is lOf CFU/g. 
Bacteriocin inoorporated in alginate e-0ating 
ngnifi<;.an11.y (p<0.01) alleviated tollll.plale l:Ollllt of 
minnnslly processed papaya (Fig. 9). In case of 
sample coated with 2% alginate (bacteriocin 
~)CFlT was only.t lo' CFU/g, even till 
the end ofstorage period. as companid to 10' CFU/g 
in <:&SO of llOl!lroL The initial value of total plato 
COUDt for all the samples wu l.6xl0' CFU/g and 
after storage period. of21 days it was increased to 
7.SxlO', l.9xto•, S.Sx10', 3.4x10' CFU/g for 
CQl!lrol, lcy., l.S%, 2% alginate costed sample, 
n1spe'1ively. On the other hand, total platecountfor 
lo/., 1.So/., 2% baeterioein iDAxllpo111ted alginate 
costedsample was in.cru8edftom Q initialvalue i.e. 
l.6xlo' CFU/g to 1.lxlct, 3.8xlo', S.Sxlo', 
~tively. The growlh 111tc was lower in 
bacteaiocin incoxpo1ated alginate coatedsample by 
the order of2 log cycles compared. to only algin.ate 
costedsamples. 

1E4QI 

1.B-01 
1.B-00 .._--1__....._....,..________ 

, Ul51'll• ' 
Fig.9. 	Wfed ofconcentrationsofalginate roetingon 

total plale couM (Co!lll'ol·without al,ginate 
COllling. 1.0'.t., 1.5%, 2.0"A.- alginate co@ng 
without~ 1%, l.So/o, 2.0o/o-aJginde 
(.'-Ofltjngwifhbade:riocin) 

Table 2.. B4Hly meaamaea:tofKan.a Frlet 

o.velopm.ent of••Imel ha.adllng u.cl av:tomatecl 
coollagsymm1 lordalr)'fm111 

K. Nllnlliah, S.Ddeep Mllllll,, YOJ'i'lh Kmaar, Ue:u 
K:uu:rl,MublhBbbtu.dT.lt.M1U.ty 

Dewopmentobnfm1!Hftet"foreow/lra:ft'alo 

From ersonomic pointofview the dimension.a of 
animal lifter bas to match the sh.ape of tho annnsl 
DimensiODS of adult C'.llU!e wco ~ for 
designing 1he animal lifter ('Thble 2). Dim.ensiau of 
M1inah buffiilo for mimol lifta- desigu were~ 
('Illble3). 

Animal lifter of polyemer web sling was 
<kvelopcd limn Mis Ferrelerro India Pvt. Ltd. in 
con.eultationwith CIPHET,Ludhiana with following 
specifications(Fig.10). 

~ Width and length of wrapping~ 0.78 m and 
2.Sm. 

+ 	Thesidesling1epare3.2mwithadjwitah1eself­
loeking buelde. The 8liog isma® io. such a. way 
that sling legs will be almost vertical so that Che 
S!ress inwebbing straps isminimWlL 

Modilied sling to have longa- 8liog legs. This 
provideutabili!.ytotheatrimalwhileliftin,g. 

Fig. 10. Dnlwillg of8Dimal lift« 

IMecta No. of BG AG BL CR DPN DllK DPB BW BB 
Ob.­....... (cm) (rm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) 

219 
176.32 201.82 143.83 203.64 19.42 40.SS 46.24 12S.60 1211..97 

:!: 0.89 :!: 1.19 :!: 1.10 :!: 1.49 : O.U :!: 0.21 :!: 0.33 :!: O.S2 :!: OS7 

HG•Hect a;il1h; .AIJ • AMomine! lliJ!h; m. •Body lea.¢; CR•Ctotlll ramp bl,Fll;DPN• ~ betWCCll pint; 

D:HK. =nui-.~hoab; DPH = D:lrla!.co~pinml.book; HW =Hof,g'bl at wlll!m; HH =Hof,g'bl athoGk 
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Tllble 3. Body meuurem.eabofMarnb. 

E8iedl No..t BG AG BL Cit DPN DllK: DPB BW BB 
Ob­..... (cm) (cm) (cm) (cm) (cm) <-> (cm) (cm) (cm) 

Ovenll 
300 

206.30 236.46 150.13 199.81 28.13 Sl.115 46.611 136.19 132.47 

:M.8ll "'0.456 ±0.65 ±0.49 ±0.94 "'0.16 "'0.19 ±G.20 ±0.29 ±0.26 

HG =Bcmtglnh.: AG =Abdomln.tl gh1ll; BL=BodJ lcl!glli; CR= Crowll rmp lcl!glli; Dl'N =D!llalll>CbclWCal plnl; DBI:.= D!llall¢C 

betwe1111 hoob; DPH - Dialanoo between pin and hook; HW - Height at ..nhen; BB - Height al hook. 

Ealum.~oflhelf.Jlfe admlcroldlll safet)'of 
meat a.ad me«t products appf,flng blgh pl'ftlUJ'e, 
vacuumpl!ck•e,lqandJWuralutnct 
Samlll>mllUl.w!Rllal.K.Allmq 

Bacillus amyloltquefaciena spores are 
cuacntl.y dellcribed 11.11 1he moat hi~mre­
resistant bacterial spol'C$ relevant to food 
preservation. The eff'ecta of two prelillUie 
tn:atment!l (200 MPa/20 min end400 MPa/10 min 
at 27 °C) combined wi1h 0.1 % pomognlllllte i-1 
exmict (PPB) on doanant spoi:es of Baf:IJ/wJ 
amy/o'lique/acienswen!stndied.Aninactivationof 
only 0.6 and 0.90 logs ofspores suspended inDW 
and PPB, i:espec:tively was observed for 200 MPa 
tteatment Funher increaa.iog 1he high preesure to 
400 MPa for lOmin inactivated2.6 and2.92-logof 
spomi mspended in DW and PPB. In <Xlllllut to 

10 

• 'IOU \l\lfl11<'1.. 

•l-...oUlllAr>l~-0> 

• 
•,l)th 	 ,,• .,.,,... :_.. ,.. .., ,•• 


111\\'j '""'' ,\lh l)\H M*"'l' l'I • Ml'Alll\\') ).lhlrrn 


Fig 12. SlltVMl!s of.Baclllw llm)lfcllquefaclens &pG:l1'S 
afterhigh preas111e tlee!ment 

inactivation Rllll.ta, germination of spore6 was 
significantly higher in spoll:S treated with 200 
MPa lhim400 MPa. Germination level of2.76 and 
2.64-log WUobse:rwd inspore!)suspended inDW 
and PPB and subjected to 200 MPa, respectively. 
TR;atmm.t of spores with 400 MPa iDdllcted a 
germination level of 1.73 and 0.78 log ofs.pon1s 
suspendedinDW andPPE. R;epeclively. Scanning 
elec:tmn microscopic studi.1111 indicated the average 
measurc4 size ofspomi wu about 2.2 by 1.2 µ. 
The conlrol spores ~ in the intact oval shape 
w:i1ha:moo!her smfaces.1111 (;()mpmed to Che treated 
spores. Both autoclaving and high-pretsure 
treatments ca:used significant mo:tphological 
damage, as lbe sporell look like being squeezed. 
These RJSUlts indicated that gmmin.ating effect of 
high preesure and PPB could be furlber explored 
for developing a natural method of food 
preservation. 
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Inactlvatloa. of microbial pathogea1 aad 
decont•mfmdio11 of&helled Cl&I ua1:q Ozont/O, 
(DlmiouJAdMty} 

SunllhDmUIW. 

Ozone is a namral antimicrobial agent whieh iB 
eft"ective ~ major pathogenic and food borne 
microbes. Ozone is verystrongoxidizingagents and 
kills the ~ by oxidation of ~u membranee. 
The use ofozone in theprocelliillgof food& hasbeen 
approvedbythe U.S. Food andDru,gAchninistration. 
Experiments were conducted to know the 
11111illlic:robialdimncyofozone against food borne 
bacterial pathosens lite Bacillw cereua and 
Salmonelfo typhimurlum. A domestic ozone 
generatoreapableofp:rodu.c;jng ozone c:oneamation 
ofO.l ppm (200mglbr) wu llBe>d in these 8111die3 for 
bacterial inac1ivalion. 

Pure e11ltures of Bacl/11111 cere1111 and 
SamroneUa twAfmuriwn were grownovernightin 
mDrient bro!h incubated at JO"C and 37°C, 
Il!!lpec:tively. Ba.ctmal cultun! was centrifuged at 
SOOO rpm co obtain die pure bacterial pellet. '.Ibis 
pellet was diluted appxop1iately to obtain a lltock 
cullm'eof"" l<f-1<!cell&lml.Becterial inactivation 
studi.f.!S ware conducted on bacterial cul1un! 
SOBpended in distilledwaterand phosphate buffer 
saline.Anomnetnmmmittimeof16minwasused 
co assess the efficiency of ozone in killing 1be 
abovehacte:rialpathogens.Averagevaluesofeight 

•• ... 
._. ... 
'" 

... 

•,. 

.....................-.-.. __,,.. ~·-· 
1.w ,_ ,.,._.._.,f... "••---..r"" 

Fig. 1~- Inactivation ofBacil1ua cet'el4r tm.dSabnoMlla 
typ/dwlllrifl1fl 11.11ing aqu.c>OUB ozone (0.1 ppm) 
(IAl.Dctecciwlimit 1-logofu/ml) 

independent inactivation studies are pl.'e!lellted in 
Fig. 13. These r:esull5 showed that 16-min ozone 
ltt8lm.ent c:ould able to inactivate 4.8-log of 
BaclUw cereua and 7.67-log of Slllmondla 
typhimuriwn llUllpeD.dcd in dis1illcd water. When 
btcteria were suspended on PBS, inactivation 
love! was 4.S log for Bacilllls cereusand7.85-log 
fm Salmonella typhimwium. Fur1her Chcae re6'Ul18 
showed that Salmt>nelJa tn>Jiimurium. is mo:re 
susceptible to ozone 1l:e81mellt as compared to 
BacillusCD'elLf. 

Inano1herexperiment, inactivationkinetics of 
Bacillus cereus vepative bactaia sd>jected to 
ozone treatment waa also studied. A stock culture 
of overnight axown BadUua CeMl.f (""' to•. 
l<fcfulml) wu N.!!pel1ded in sterile DW and 
subjected to 16 min ozone treatment using a 
domeltic ozone generator (200mglh capacity). 
Survival coamwas emied out at an in!mral ofo, 
O.S, l, 2, 4, 8 and 16 min. Kimtic parameters of 
inactivation ofBa<:l/"'8alW8vege18ti:vebacteria 
subjected to ozono treatment was studied Wling 

... ... 
(11111 :o,111 1•111 ti\111 •"" 1•00 1:1111 .. ~, '"°" ,.,.. 

Tbw1ma1H 

Fig.14.SUl:Yi\'lllemvoofBadllul cmlUStillbjectedIO 
oz.one trea1me11t tv:r difl\n:nt time imemll. 
(Model: Biplwic+.houlckr) 

Gina-Fit tool Diffe!\lllt mashematical/statistieal 
models namely: Log-linear, Log-line11r Tail, 
Wei.ball. Double Weibull and Biphasic +Should« 

R2 were evaluated fm best fit. values for 
l.'e!lpeciive models weie 0.67, 0.91, 0.90, 0.95 and 
0.99. Hmcethe bestfitting modelswere ''Biplwric 
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+shouldm" followed by Double Weibull An 
impo1tanl ki1u:tic paam.eter 4D (time required to 
inactivate 4 logofviable cell) was alsocalculated. 
Calculated values of 4-D wu 9.15:0.6 min and 
9.31±0.61 min in Biphasic and Weibull double 
model mipectively. 
DeYdopm.eutofcon1la•o1111 primarypru; 'nga:ad 
llluiJlkpatheht:Jl:leforeaullflowera:ad~ 

R.K.'¥11lnnb:rma,LEaaK:anwtan4Ro:iallK:mur 

Caulitlower sold in the market usually contains 
part ofS1l:m u well as petiole portion ofle6ve11, 
which covers the flower. The petiole andstempart 
isnotutilized for bnmim eonsumption. 'l'herefole, 
a study was con~ to assess the physiological 
101111 inweight(PLW) duringstooigeofuuliflower 
with and without petiole portion. The fresh 
cauliflower was harvested from CIPHET, 
Ludhiana Mm. Blade portion of 1be mes of 
Cllllliflower was mnoved and stored at normal 
room tempera1w:e (8·16"C and 35-90% RH). 
Another sample W11S ~ in which tho stem 
and complete leaves wei:e 1U11ove4 and stoled 
under same condition. Sample size for each 
experiment was 10 cauliflowm. The PLW waa 
l\lco:rded at 2 days intaval. The uuliflower 
harvested from fiold contains 62.6:1:5.90/o by­
product. which iw.11udes Siem and leaves and 
mnainingpartisutt1iml for hum.anconsumption. 

The effilcf. of storage period on PLW or 
Cllllliflower samples is shown in Fig. 15. It maybe 
observed from Fig 15 that the PLW of both 

0 ~ 

0 21 4 S f7it 
~f.m...l (.a.,.,.) 

Pig. 15. Eft'ect ofstorage paiodonPLW ofcauliflower 
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Clllllifiower lllllllplet ~ with inm:ll8e in 
smnige period. The PLW was more thm lO"A> for 
both samples within 4 days oflltorage.. It indicated 
the neiN ofa blll'ricl.' to mlu.oe lhe loBB. ThePLWof 
aampl" ofcauliflowerh&ving the 8tem and petiole 
partwas 26.l:l:3.7*Ai after8daysofsmrago.Whereas, 
the PLWofsamplesofcaullilower withaut s1emand 
petiole part was 27.3:1o4.3% aft.er 8 days ofstorage. 
The PLWofcauliflowerhaving no stemwas slightl.y 
higherIhmthatafcauliflowerhavingstem, however 
the diffi:rence Wll8 not signifiemit (p<0.05). Again 
the PLW ofstem part, which was removed ftom the 
cauliflower, was 42.7:1:4.l% after 6 days ofstorage 
period. The petiole part of leaves anadied with the 
caullilower ac18ubarrier113ainst loes ofmoi~. 
When the petiole is removed, ilower surface is 
exposedmmltjngi:o.higbcnnoismrelotis. Thoughdlle 
Ct:1Ver providedby the petiole helps indecrea.llilli die 
PLW,italooeilnotsaffi.ci.e:nttoched::thehigbPLW. 

Developm.eGtofhybridcol4 norqeflnldw:e for 
onionudtolll.Bto 

R.IC.VhhwW:rm.aand1-.a1'1uwt 

The use af desiccant cooling and evaporative 
cooling alone orin~junctionwithrc:liigenilion air 
conditioning may prove as leas energy intensiw 
method. Reduction in sen.1ible heat toad by the 
enpo.udi.ve coolillg adlatent heat load byRmOval 
ofwa1ef vapour(desiccation)may n:ducetheenergy 
costs than cooling the same air with a refripnllion 
syslem alone. During winier, auh•nm and spring 
IDl.l1'nin88. the rniporalive cooling ad der.iceant 
alone wiD be able to meet Che coolin,g load without 
cmeq:i.zingther:efrigeralioncompressor.Thcnfon!,a 
modelor~wbeelwp1epaxedandWll~for 

ilseffica.cy. 

WbtJat straw W1MI tabn aa baae msterial for 
ptqJ.mion ordeafocant mmial. The wheat slraw 
was pul~ imopowderu.&ing ):,anmw:rmill. The 
balls of about 30-40 mm diamc:iter wen1 p1epa:red 
u.sillg a bindCI'. Thetie ba1b were ~ u de~ 
material.Two models ofopenenclecldesiccantwheel 
'W'ml piepared (Pig. 16}. Length ofdesiccant wheels 
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wukeptas 200mm111d IOOmm. SqilnlonOIBl'1lin 
dotted apenins for 'lll1ifonn air dialribu!ion. The 

dmicx:antmmrialwu filled in1hehollowspace. 

The deeU:emrt maim..t W1lll tilled into 1bc 
dcticcmtwhccl md both cncllWCR covcnxiusing 
wire mellh. ThUwheel wu fitted on the tiont aide 
ofanevapmativecoo~(Fig.17). 

Fig. 16. Model ofcloliccimt wheel 

Opcnilionofthe deeiccant wheel having200mm 
length showeda drop in idatlvc humidityofdry air, 
hllMIYm'the llNllSllledrop wuveryhigh andair:ftow 
wu almost milricted. Then lhe d-.iccant wheel 
having 100mmlengthwuevalultcd.Theproeesaair 
genc:raWibythe c:oolm' has IE:tnpa:lllute of20"C and 
90% RH. The dry air mrning out of the d-.iell8llt 
wheel had 1emp~ of 20.S"C and 78% RH 
initially. After 1.5 min. of operalion, the rdld:ive 

humidity ofdryairsc.r1ed meuiDgandrceched to 
84%aft2r30minofoperatian.The RH ofairmiched 
89% aftm 75 min ofoperation. It indicated that the 
ibic:emit JDllla:ial had the eapeeity to abeotb the 
w111er vapour from mof90%RHvp to 15 min only 
mid thareaftm the watlll' wpoal' llbeoqrtiOD Clp8Cily 
m1u=a. Thus thc rkDe.nt 1llllkNl mould go ror 
iegenention ak IS min. Further ltudict m in 
progress,.The contributi.om of Dr. S. N. Jha and & 
MulpreetK.aurOrewal. for this id.md fommlation 
of thU project md initial worlt on lhe upectl ac 
aclmowledged 

Mi!kh•n• poppiaa:uddccortbdoamadllae 

&.N.a.11111 R.K.l11habrma 

Alona feltdm11nd ofthe~(Gorgonl!Ut) 
popping machine WU met Bt CIPHEr, Ludhiana 
wilh lhe design 8Dd ~ of malduma 
popping and decorticating machine with 2S-30 kglh 
capacity of conditioned. mit md more than 90% 
poppiogefficiency(Fig. 18). 

The machine can be divided into two para 
aamelyroa.s1Dlg1lllitand decortication/popping 1lllit. 
The l'Ol'sting uDit is ea1mri11ly a lhcrmic hcatiag 
s;stem of specified length with a coirveying 
mechanism to convoy tho routed nuta towards 
oudot. Thenuic heatl:n11111Uled10hllllt1hemalrfuma 
seedi for specified lime Id 200·300 "C. Te:mpcnture 
imd duration ofmasting- ccmlrolledelectrollically 
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andfeed Illte iswntrolled medianically. Thi& llllit is 
wied for initial masting fur condilionina a.s well a.ti 

final r:oaslillgto produce popped makbana 

The d~orticationg/polJpillg unit COll8iBllJ of a 
c:asing and impeller au"'Dhly with hard impact 
surface. When the hot IOU!ed. 11\ds S!rike to tho 
impact suxfai4 the shell breab and due to BUcidcn 
:i-isuredrop,poppingoftheJre:rneltBkesplace. Thill 
unitcan aho beusedfor decortication ofconditioned 
mgk!uma 111115 to producemalclvina flour for VllrioU3 
food and incla.9triA1 applications. The p~ 
paxametersfor conditioning, roasting, deconications 
lllld popping optimized earlier wexe Ulled.. The 
overall dimentrion& ofmachine are l.Sm x 0.7$m x 
2.0 m.Two electric motorsof l hpear.bare ftlqllired 
to nmihomadiine.Thermic heamrsof6kWcapacity 
wexe Wied in this m1chirw. At optimum condi1ions, 
the popped rnakbana teeeVelY was more than 90% 
with loss than 3% undec:orticated llllt!i. Mort 
impommtly, f1anenillg of makbana doe!I not take 
place in this machine Biid lllliform shaped popped 
makhan11 ii ob!ained.. This machine gives better 
quality popped mghm• and almoat eliminates 
drudgely involved in present system of makahna 
processing. The same machine can be used for 
decorticationaofmakhana seeds to produceftourfor 
further value addition. 

License for commm:ial prodllclion ofthe m.achine 
was given to Mis Jwala Engineering and 
Consllllancy Services. Ambala in May 2013. The 
fum bas ah1!edy sold seven 1lllils of this madiine. 
Tho machine waa domonalnited to the fann.OI'&, 
amqixen.:urs, scientisllJ and other slake holders at 
Darbbang;aandSahara.Ila in[)ettmber2013. 

SbeJCllfeextem:lo11 ofatrawbenyaDcl plllltt fndta 
1Uhlg active paebglng In hip ben1e:r mMal 
l1mtn1ta 

Rd.ul.K.Aamqull.PnuiltaJllinnl 

AetlwPad••cJneofStrawberry 

Studies on respiralion rate of S1raWbe:rry wem 
eaoiodout inaclosodsymmiattwotomperalw:w (S 
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and lO±l"C). Respiration Quotient (RQ) for 
s11awbeny ChaNl1D variety was 0.72 at s•c and 
0.98 at lO"C. Slrawbeuies stored in high bmier 
metal aluminium laminate, flushed with 88.llOOWl 
mixbin!(S %0,.S%CO, and90%NJshowodanRQ 
of0.88aft!:r72h, 

Elperiments WCIC eondu.c:ted to study the 
a'bsotption kin.etiCIJ of C02 gas 11.11ing calcium 
hydroxide aa carbon dioxide acavemging material. 
MAP gas flushing unit of Food Pac:lraging Biid 

Fig: 19(a).Conlnll Sbawbeny lllllilples afta: 6 days of 
ll1lngo (b) Sll'aWboiriea after 6 days of 
stomgeatS% C01 +1S%01 llldiftpaclmge 

Fig. 20{a). Empty activohigb bani.er laminatepackage 
(I>) Strawbeny0011tainingaotivehighball'ier 
lunin•!1' paclasge with Carbon di-oxide 
~veng:ermdOx:ygaigvbag 

Thwporllllion Laboratory W1IB UBed to develop 1111 

activepe.ck:age with gaseoas mixlm'e of S% CO,+ 
15% O,whU:h Wll8 sioredat200C; 8S%RR. Rl:sohs 
showed that calcium hydroxide reached its 
Atu1111ion levd. in 74 h. Based on the mmlla of 
mpiration rate and absorption kinetics, the 
dimensions (20xl4.5xl4an) ofthe active package 
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were standardized for 500g weight of strawberry. 
Calcium hydroxide (12g, 15g and 18g) was bagged 
in muslin cloth and optimized for three selected 
levels of gaseous concentrations. Oxygen bags 
madeup ofLDPE (84µm) thickness were kept inside 
the active package to prevent the anaerobic 
conditions. The changes in oxygen concentration 
inside the active package containing strawberry 
samples were monitored during storage. Oxygen gas 
permeability through the bag was also studied and 
efficacy of active package in maintaining aerobic 
condition was evaluated. 

Active Packaging ofPlum 

Experiments were also conducted on plum fruits 
to extend their shelf life during storage. Five 
temperatures (5, 10, 15, 20 and 25°C) and three 
selected gas combinations were studied. Among all 
the samples studied, desirable quality parameters 
were observed in plumfruit stored at 5°C as TSS, TA, 
anthocyanin content, and colour values were similar 
to that offresh plums upto 25 days ofstorage period. 
Textural parameters showed that firmness values 
decreased to (2.34N) from an initial value of 
(4.74N). Gas combination of 5% 0 2 and 5% C02 at 

temperature of 5°C was found suitable for storing 
plums upto 25 days. Total plate and coliform count 
was found within the acceptable limit. 

Development of RFID based quality tracing 
system 

Leena Kumari, K. Narsaiah and Rahul KumarAnurag 

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

volume 30x30x40 cm3
• The RFID tags were placed 

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

The temperature of bananas was measured at 
regular intervals every day during its storage using 
the RFID tags, temperature probe and IR 
thermometer. The RFID reader connected to laptop 
through USB port was used to obtain the information 
oftemperature from RFID tag. To study the effect of 
temperature variation on banana during storage, 
various physico-chemical parameters such as colour, 
TSS, texture etc. were also measured regularly. 
Texture was measured with peel and without peel. 
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Fig. 21. Texture ofbanana samples (with peel) 
during storage in cold store 
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Fig.22. Texture ofbanana samples (without peel) 
during storage in cold store 
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Decrease in finnness of samples was observed with Development of meat decontamination methods 
increasing storage period in both the cases (i.e. with using pulsed light in conjunction with selected 
peel and without peel) as shown in Fig 21 & hurdle technology (Divisional activity) 
Fig 22. Variation was observed in the temperature of Yogesh Kumar 
cold store and temperature inside the boxes having Experiments have been conducted to identify 
banana. Although controller of the cold room possible hurdle interventions to be used in 
showed the temperature in the range of 13°C, but conjunction with pulsed light for enhancement of 
many times actual temperature inside the cold room shelflife of different meat products. Thus, effect of 
near the zone ofbanana box was found to be different pediocin, acidified sodium chlorite and benzoic acid 
as shown in the Table 4. Initial trials indicated that was investigated to determine the effect of these 
RFID technology can be used to monitor the natural antimicrobials on color, microbial and 
environmental parameters inside cold storage room oxidative properties of goat meat during 10 day
effectively and it can provide the information at refrigerated storage period ( GRl-pediocin+acidified 
faster speed. sodium chlorite+benzoic acid, GR2-pediocin, GR3-

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

Sr. No. Temperature Infrared thermometer RFIDsystem 
probe(C) (C) (C) 

1 15.2 15.4 15 

2 17.6 17.4 17 

3 18 18.1 18 

4 16.2 16.4 16 

5 15.3 15.4 15 

6 15.1 15.2 15 

7 15.7 16.1 15 

8 15.9 16.5 16 

9 17.7 17 18 

10 18 17.8 18 

11 17.8 17.7 17 

12 16.3 16.6 16 

13 16.1 15.3 15 

14 16.2 15.8 16 

15 18 17.7 18 

16 17.6 17.2 17 

17 16.6 15.4 16 

18 16.1 15.7 16 

19 16.2 16.6 16 

20 16.3 16.4 16 

21 16.6 17.2 15 

23 16.9 18.2 16 

24 17.1 18.3 16 
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Fig. 23. Effect ofdi&l:alt Clea•mmt on!Jsterla illMa.ta 
caamofrefrigerated goet meat 
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Fig. 24. Effect ofdi&l:alt cxea•11mton lipid olidali011 
ofrefrige111hld goetmeat 

bemofo acicl:+1!.ciditied sodium chlorite, OR4-BHr 
and GRS-comrol). Morcova. inhibitory eft'ea of 
these ~es were also inve~ on suMval of 
inoculated LUterla IMocua sp. in goat meat (lo' 
OOM'1lmdionB). RAullB showed dl8t pedioein with 
orpnic acids resulted in significant (P<0.05) 
inlnlritionofmicrobial growthand lowest microbial 
eolll118 were obtainedin the Amplee c:omaining both 
pediocin and. organic acid, indicating a pot111ible 
syne:rgistic effect. Pcdiocin and its combinations 
with organic aoid, also showed tho most iltrlmg 

antioxidative effe~ (P<O.OS), al leut when 
compared to BHT alone or the controls. 'lb:wi, the 
best antimicrobial and antioxidative effec13 were 
obtained from the eombinll1ion ofpediocin widi the 
acids~edmthemi.dy. 

Development of 11ano-partide embedded 
blodegndabJef'oodpa•kagfagbfopolym.e:n 
DatatrepMKld•n,'.Pn:dlalabMI 

Dewluv-nt of a new type of packaging 
materials to replace petroleum-based non.· 
biodegradable plastics hasbeoomeagrowina field of 
innnst since syn!hetic plastics lead. to serious 
envilownc:ntal eoncerJJB a& a mruh of dieii:' non­
biodegradability and depletion ofnallira1 reBOUI«I. 
TM packaging requiMID.lllllS ofbiologic:al systems, 

ineludiilg foodstu«s. a:re more diverse and~ 
1hanthose for otherpro<illcts. In teeentyeus, edible 
films and.coating mamiahare incrwringlyused for 
food packaging to improve the food quality by 
8e1'Ving u mus lmmfer banim be~ food 
componenmandthe s1mOU11din& environm.em. Food 
package shouldprotecttheproductsagainstphysic:al 
hllZlll.'da and env:ironmc:ntal elements su.l:h aa Wll1er 
vapor, gases, andodors; a combination of81ruetural 
design and m.amial selection should. ~ the 
requiiemenlll. An adequato ~lection. of packaging 
matet'Ws canprevem foodquality loss byproviding 
barrier, or 01herwi.se protective feal:arC$, and 
enhanc;ing foodqualityandshelflifo. 

Experimelltal set up uin.g R~nse Sa:rfilce 
Mecb.odology was designedto carryoot1hooptimum 
experimentsandfindoutthediffi::Rntparametc:m. 

upt trammlttanee meuuremmtl 

~ of the film fcxrming BO!Ulion W1l8 

ecanned in the range of 2()().800 nm using a UV· 
spoc1r0photomete1 (Shimadm, K.yoto, Japsn). TM 
varia1ion of die lzalJBmittan.:o ('I) in. % ofdie WPI 
film& fOl:lllibg solutiOll wiDI or without silver 
11.8110p81:ticles inthe2~nmwawlength nwge is 
showninFig.2S. ThefilmformiogWPisolutionhas 
llhown ~ in 1nillllmillanee after 400 nm 
waveleng1h. The addition of silver wmopmticles 
leads to increase in T. The T vafue at 800 nm WllS 

higher after addition of silver naD!Jllllrticles (Table 
5). This phenomenO!I 81J8Sested that the UV 
absorptionabilityofWPIBO!utionwa.s modifiedwith 
silvernanoparlicles. 
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'labJe5. Comparlllon of'Innnnfttanee(T) n1aa ofWPIso!a:dou 

200 4 4 
280 4 4 
300 4 4 
.coo 2.409 2.199 
soo 2.044 1.784 
QlO 1.862 1-"0 
700 1.723 1.289 
IOO 1.584 l.Cl87 

•S 

• 

" 


~ 
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llt' "ihOlll •ll>JIO.MOt)o>' 

Fig. 2S. Variation in Tram1millal3co (%) in WPI 

aolulion wilb end without nanop811iclee 


Development of Nano-blo-compodte billed 
Contrucliota Material for Stonge of Food 
Gndu 
DtdlalrqaMKadam 

Currently wide range of silo construction 
materials • including mild steel, stainless steel, 
galvllllised Btl:Cl, and dual metallic alloy1 are UBed. 
These~are den.se, heavyand costlier, which 
limits the farmers to go ahead with coll.lltruction of 
such silos in their farm produclion areas. Now 
lightweight, low~st Bilo COll.lllruction materials 
need to be developed using cmbon fiben/ cellulose 
thatcould r:eplaco the cummtly uscid me13ls in silos 
manufacturing ina1ead of uing expensive 
pettoleum-bued cdx>n fiber. Developing the next· 
gene:iation of renewable ligh!.weight composites 

structural applica!ion ~ wiD address the 
environmontal concerns and add value to 
~ c:ropa ad Wll)'ll to produ.oe :li.=tiODal. 
affordable, and ell'rironmelllally safeprodu.cllJ from 
suminab!eandbio-rmewablosoun:es.. 

Protocol for die SJlltb.er.is of 1ilver Nuo 
formnlltlon: Dis110lutionofsilvernitrateindi.lltilled 
water at 80"C at SSO tpm for 15 min. After this, 
addition of lri-!IOdium ci1nlte (drop wiBe) Wll8 

perl'ormed in the above sohUion. The reapit 

mixllln! was allowedfor stiaing at80"C at SSO tpm 

for 4S min. The confinnalion of the Bilver 
1111DOPlll'ticl1:3 wu clone on the basis of vi~iitizinj 
the yellow colour af the solution. In the current 
study, synlhesia ofthe silver DllllOpllili.c~s baa 1­
done ll8ilig chemi~ rollle. For the suc«98ful 
syn!hesis ofsilver nano fomralations, silver nilnlte 

--· 
__..., ------····-­

--·· 
-·­ ·- -·­.. ~· ....- ·­ -· - .. -- ­

~-~-'---

., 41resi 
Fig. 26. Panic!~ size anal)'Bis ofsilvernano-paiidee 

using .zeca. pollm!iomeem 
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lll1d m80dium.cRnile havebeen umConfirmation 
ofsynthesisofwmopm:ticleawasdoneonthebuisof 
tho observation of yellow colour of the roagent 
aohdion uaed. In Che sllldy, size of the silver 
nano1ullticle11 was SO run lll1d polydispet'sity index 
(PDI) was 0.4, whic:b confinnod tho stability oftho 
l1llDO formulatiODB. 

Appllcadonoflilvera.uoformlllatfou 

Chemically syntheaized naaoparticles were 
investigatedfor the antimicrobial analysis apinst 
E.coli. Antimicrobial analysi& was performed 
using zone of inhibition method, which 
xepu <Vnkxi the inhibition of E.co'li up to certain 
emm. On the basis of antimicrobial analysis, it 
can be concluded that synlhosizod na:noparticlos 
have antimicrobial applications, which can be 
furth.111: implemmrted in the food p•ckaging 
contain.em in ordel' to avoid food contamination 
e~vely. 

Developme111tofmultipurpotellyl1tmforGnill 
storagedlo 

During grain storage, quanti1ati.ve as WI.Ill u 
q,ualitati.vetosses OIXUrdue to insects, rodents, ad 
miCIO-Olpllism.s. A large number ofin.sect peslll 

have beai. reported to be llSllOCi.ated with stored 
grains. Almost all species have mnarkably high 
ratesofmultqilicationaad,wi1binoneseason,may 
destroy l 0-15% of tho gxain and comarrrina~ the 
rest with undesirable odors and flavors. 
MultipQrpose system is 'll.9ed U> trap the in.sect of 
stanldgrajns. Multipmposesystl.!millalso usedfor 
fumigationaddryingof81oNdgrajns. Thesystem 
minimiz.,s losses and incmised shelflifeofston!d 
grains. 

.. 

Fig. 27. 	2.-D view ofsilo with multipul:poae ayatem 

fitted in it. 

Fig. 28. Multipurpole discharge symm for silo 

Systemfor multipurpose use is developedand 
fitted with silo outlet (Fig 27). Developed ll)'Stem 

(Fig. 28) has advanlages so.ch as trap inse>CUi, 
aeration, diying of stored grains. fumigation of 
grains, controlled discharge ofgrains ad reduce 
the wastage and maintain the quality of stored 
grains. Fabrication cost ofmultipurpose system.is 
aboutR.82600/-. 
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FOOD GRAINS AND OILSEEDS PROCESSING DMSION 


».fflop-i of 11ut:rttt.. Allldloul lour and 
foodprocluda 

Mrldala D., M.1t. Mmdbldu, Aalla Kocbar (PAU, 

''"'"'n•) lllUIMonlkaSll.uma 

Multlgnlll bucd halth food mini atnuiOD 
technique 

Food cxmtainB a wide Tlllle of mllriC!llls but 
a.ves aa a. major llOUICD offisw main11111rim111 only. 
Hence, • CC)lllbjnation ofdiffmnt foods for product 
dcvelOjllmllt ii clmirable for good mllritiooal profile 
and digmtibility along with de1irecl p:rodact 
ld1ribu1el. Jnviewofthis, a study was cttricdOllt to 
dalldardize the pmceuparametrnfor develOjllmllt 
of}llolllinrich (>1S-/o protein) extrudedID1l'lk foods 
utilizing ccreall 
(maize, 1org)mm, 
pearl millet), 
legume (defatted 
RtJY flour ll1ld say 
protei11) a11d 
--.-i..The 

.. 
. 

. .' . 
.· 

. . 

; 

.• . 
. 

; - ; 

. _. • 

16%), fii. 29. Mallipin bucd ClClllllkd 

.j 

feed mmrial ­
extruded using 

twin aorew 

emuder with two 
 . .' . 
feed mohture 

(14% md 


IDICb 


die bead tanperalure (100 and 120 •q ll1ld three 
11a9W speed (275, 300 and 325rpm/1) Ill: amstant 
feedJllto. Rxpimrion1111ia ofc:llmdate& developed Ill 
di1lt:ftmt extrusion conditions varied between2.35 to 
3.15 (p<n.05). Explmlion llltio wm signifir.arrtl.y 
higher while bulk dcmity wu luwcz in nmplca 
deftloped at 120"c. Bulk denaity of emadame 
developed at 100 and 120"C and 14 md 16% feed 
moistunl llll&ed ftom 242 to 311 'lq/m' 11114 189 to 
27S 'lqfm', respectively. water lhlorption index 
(WAI) and wllla: 10lubility ~ of devel<JPcd 
extrudedprodllcta-variedbc::tween4A3 toS.Og/g and 
24.0 to 26.72%, respectively. WAI wu not affected 
wilh feed moi.llwe but die hed ~ and 
screw IJPeed affected the WAI aign.ificantly. 
Hanlne11 and peak vilicolily wu !oWtll' in sampl• 
dcftiopedlll 120"Cwilh 16%feedmoiltuR. Ovcnll 
8eD901Y aocepl8bili.ty 1oore for flri8 AMP'e was 8.64 
at 9 point hodooic IC&le. This sampleprovided 382 
lwal CDCigy, 2.03g crude fibre, 2.49mg iron, 206mg 
calcium in 100, 811!1Ple and 19.27% protein with 
67.02% bl vUro prolllindiaeltibility . 

J)eyelopmeRtofllichproteinheallhmil:foryo11111 
eblldren 

Four typc:11 of lllllltignlin bllled 1llllri1iau1 health 
1Dixe8 i.e. healtb. !Dixes !tom si-ouled pin (HMS), 

'Dible 6. ~prapr:rtlaofmmdp.r. bMedhealdl food 

Vlda4I 
(.U. .... tm.pa tzn,r..d .......) 

ltl°C Ul'C 
(14 A 1~) (14 6 1'%) 

&1•1winn indillmctc:r 

Bulk ....~.~ 
WAI,f/1 
WSI, % 
Yono-1111da 
e.nbu,N 
Peak vilcady, cP 

2.191D2.SM 

2301D441 

4.271114.69 
~to2'.H 

44.9110 48.60 
160.19tu 196.34 
128.2S ID 272..75 

2.274 ID 2.169 

2191D 317 

4.431D 4.61 
26.19te26.92 
44.68 ID 48.S9 

141.!il "'179.2! 
112 llo IS2.2S 
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sprouted and steamed grains (HMSS), using 
eXll1Jdates ftom un-sprouted grains (HMER) 8lld 
Rtrudates from sprouted grains (HMBS) were 
developed with vegetable powder Ul.d other 
importmtt food 111.8teaial8. The bulk dewlity of the 
developed health mixsamples was ranged from 494 
lo S21kg.lm'. L, a lllld b valuee ofall four kinds of 
w• anin.g mixsamplee was similar. Yellowness inclex 
ofhealth mix samples developed using unsprouted 
grain bued emudates wu muimum. Pea 
viscosity was found in the range of 19.33 to 28.33 
withminimum inHMSS samplo. Nutritionalquality 
ofthe allComkindsofdc:velopedhealthmix88111plee 
is smn in 'Thble 7. In general, the ovemll 
8"CJ)tabilil.yofhealth mixsamplesdevelopod from 

extnu:lateswas foundhighaChan other88111p!ee. The 
dewloped health mix~ were with bi8h promm 
connmt (18.64 to 18.97%} and able to satisfy the 
d!lily protein iequirement of 1-3 yc:er old c:hild. In 
general, the overall acceptability of mixes, 
dovelopod using extrudates was found higher 1han 
ocher samples. The devel~ hul1h mU. Wll8 

evaluAted for protein efficiency ratio 1ISins 28 d8)'8 
old weaning albino rats. The health mix samples 
di:M:loped for youog ehilcmz with protein eoment 
>18% and conlrol were used for tlriJJ feedina trials. 
The ltudy was earriod outfor 28 d8)'8 following the 
alllndard methodology. The protein efficiency ratio 
ofdiff'~ sample& ofh.eelth mix was ranged from 
1.91 to 2.31 uagainst2.0S foroon!rolsample, which 

Fig 30. Health mix (HMES) 


'labJe7. Nub:lllu:ul qlUIHtyofbeallh mb:a 


2.5 

" '! 2 
- -- - -

~ 1.5.. 
"'., " 1 
c.,. 
l$ 0.5 
0: 

0 . 
Conlfol HMS HMSS HMER HMES 

dl<l 

Hearth m;x anpies 

Fig 31. Ef*tofprouningme1hod onPER. ofhealth 
miles 

llalll 11111 ••P'" 
llMlllS 

Molslme,% 
l'lmiD,% 
Pat,% 
Crude ftln, % 
Mimnlomm,% 
Total~% 
c.toria,kcal/ lOOg 
c.lcium,mr/ 100& 
lnm,ma/ IOOg 

S.3 
18.97 
2.21 
2.40 
2.97 

69.36 
373.21 
43ll.87 
4.26 

S.16 
18.94 
2.19 
2A4 
2.92

68." 

368.87 
438.87 
4.14 

BMU BME8 

S.20 S.211 
18.64 18.89 
2.17 2.23 
2.49 2.Sl 
2.88 2.94 
68.62 68.U 

368.57 368.23 
438.87 438.87 
4.19 4.211 
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Table 8. Effect ofprocessing method on sensory characteristics of health mixes 

Health mix samples 
Sensory characteristics* HMS HMSS HMER HMES 

Appearance and colour 8.13±0.44 8.19±0.37 8.04±0.43 8.21 ±0.50 
Sensory texture/ body 6.63±0.23 7.06±0.18 8.13±0.71 8.53 ±0.57 
Odour 7.51 ±0.71 7.85±0.13 7.78±0.66 7.84±0.60 
Flavour and taste 6.58±0.27 7.06±0.22 8.16±0.57 8.05±0.76 
Mouthfeel 6.55±0.30 7.03 ±0.16 8.00±0.58 8.35 ±0.76 
Overall acceptability 6.63±0.27 7.09±0.19 8.31 ±0.47 8.20±0.66 

*on 9 point indoic scale 

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

Development ofquickcooking multi-graindalia 

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

Table 9. Nutritional quality of multi-grain dalia 

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

MGD Moisture, Protein, Fat,% Crude Minerals, Carbo Calories, In vitro Calcium, Iron, 
Samples O/o w.b. % fibre, % bydrat kcal/ protein mg/ mg/ 

% es,% 100g digesti 100g 100g 
bility, o;. 

MGD-A 6.28 10.26± 1.70 3.23 1.29 77.24± 365.26± 62.75 45.33 1.18 
±0.02 0.18* ±0.06e ±0.16a ±0.006* 0.26 ... 0.93 ±1.00 ±l.15b ±0.11~ 

MGD-B 6.32 9.68±0. 1.79 3.46 1.22 77.53± 364.96± 62.58 52.00 1.80 
±0.04 14b ±0.02d ±0.0611> ±0.008b o.1s• 0.45 ±1.99 ±2.0111> ±0.19b 

MGD-C 6.20 9.45±0. 1.89 3.66 1.21 77.59± 365.19± 61.96 54.67 2.55 
±0.22 ±0.02° ±0.15b ±0.00lb 0.11• 0.21 ±2.83 ±7.57" ±0.lga06bc 

MGD-D 6.39 9.53±0. 1.98 3.91 1.12 77.07± 364.25± 61.51 56.00 2.61 
±0.12 llbc ±0.04b ±0.12• ±0.0llc 0.13b 1.02 ±1.15 ±4.oo• ±0.438 

MGD-E 6.46 9.32±0. 2.11 4.06 1.07 76.99± 364.16± 58.68 58.67 2.68 
±0.07 22° ±0.03 1 ±0.15• ±0.025d 0.37b 0.70 ±1.75 ±2.31· ±0.11· 

F value 2.09DI 16.84•• 63 .29•• 18.16•• 140.77.. 4.19. 1.54111 2.35"" 4.6o· 22.10·· 
CD 

0.213 0.282 0.063 0.246 0.023 0.415 1.325 3.39 7.46 0.433
(0.05) 

0 00

All values are mean± SD (n=3); values with different superscript are statistically different; p>0.05, p<O.Ol 
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Tlble 10. Semory dwacterlstkt ofmuJd..graln. lillli# 
••.,, ID1llnlA.......-A Onnll
MGD•mpl• calou ....., Odov ~· ...........,..... 

l4GD-A 8.42:!:0.41' 8.33:!0.4'" 
MW-8 7.83:l:O.S4'° 8.2Si0.S8" 
MOD-C l.O&!G42u 83)!044° 
MnD.J) 7.SO:l:0.48' 7.6'1Jl1.49' 
MGD-1! 7.000A41' 7.7Sl0.45' 
Pvalu u.111· 533• 

US:!OM" 8.41!:0.Sl" 8.2S:l0.6r 
S.1Md.4S" S.38!:0.43• 8.24l0.,r 
&2SIO.SS" a.33'10r SAlM0.48" 
8.0li0.47" 7.96!0.54" 8.00ID.S6' 
7.scwl.~ 7.~.s7" 7.34W>.S6" 
4.(iO­ S.34" S.64• 

calcium and iron cement and low cooking time, 
25:75 pana ofsprouied wheat and mD:er ofRudied 
three grains, ~ may be considered for 
pxepmation of ~l>lo quality quick cool:iog 
molli.-gniindalla. 

Deftlopmmtofftmetloll.Blputa 

Funmonal paBta, a popular rasdy 1o cook 
produ.ct was cltveloped llsioi diffmm ce:real& 
(wh&at, barley and sorghum) and legumes, and 
~ for important prodw;t quality pa:rametelll. 
Dift'erent formulations were developed with lOOOA. 
whoat (PF-A} as COD!ro1, 36% wh&at and 64% other 
food material. (PF-B), 33% wheat 8l1d 670.4 other 
food mall:ria1& (PF·D}, 30% wheat 8l1d 70% other 
foodmatm:ials (PF-E), and27% wheat and 73%other 
food materials (PF-F). Tho bulkden.rityoftho pasta 
f(!lll!Qlationsvariedbetw-623to745kg.Im'.Water 
absorption iwlm: of diffeM!lt fomwlations ranged 
from 2.89-3..39 gig wbi1c wata: solubility index 
variedbetween 13.4to 14.54%.The whiteness index 
ofdifferent formulations vari&d. from 82.42 to 82.91 
but tho whiume&& indo. wa& reduced when the 
formulations wu extruded to pllBla. The cololll' 
quali1y i.e. L, a, b, and whiteness index of pasta 
samples varied from. 35.26 to 42.25, 5.68 to 7.15, 
10.30 to 10.90 ud 34.17 to 40.90 (p<(l.OS). 
mpec!M:ly. Hardness and tousJ!ness of pes1B. (in 
raw form) was signifiamtly higher in wheat baaed 
(c;on.trol) samples dMin Che m.ul1igraio. hued pu1a.. 
The optimum cooking time fur maltigmin based 
pas1a samplosVllriedfrom.4-5 min, whichWllS lower 
1h!m. 1he wheat bued Slllllpla. All 1he mulligniin 

2ll 

baaod pasta 
samples were 
well accepted 
during 
organoleptic 
evaluation with 
very good overall 
sensory 
acceptability 
(mean score L-~· -~ IDICti.oDal. --p!o. 2i;;F;.;~~-pasta38.21) llp to 30% ig . 
wheat in the formulation. Inviewofthis,30% wheet, 
23% sorghum, 13% barley with legumes may bo 
~onsideml for dc:velopment of low glyc>emic 
ftlnclional pasta, which provided 17%prol!:in, 5.9% 
audofibnl,6.7mg/OOg iron, lll.8mg/100gcalcium 
and74.4S% inYi1l:opimeindigelJtibility. 
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Charaeterbatio.. forfilkatio.. cookillc ucl 
qudll.)'mil111donofsoftrb 

Mrldula D., Deepl.b. Gona:ml, N. Shobha lWll mil 
SuneetllaKm.(DRJl,~) 

Devdopmeatofcaktamfortlfled.1ofhke 

Cekium.f~offoodproduf;llmaybeof 

vitalimportancetocompensatefortheinadequacies 
ofcalcium in the diet of the poor. In vi.cm ofthis, 
llm:e soft rice genotype& (llX:eived &om DRR, 
Hyderabad) namely A.g!IOl!i Bora. Bogali Bora and 
Maju clu>liua, and pauna rice (broken bapnati as 
-.ttol) WCR comidm:d for calcium fortifiea1ion 
113ing calcium chloride (as a fortificant) 1111d 
biopolymer coating namely hydroxypropyl methyl 
ciellul<* (BPMC) and mediyl cellulose (MC). 
Ca1c:iwn contmt in different ca1c:illm fortified soft 
rice p1emix ofall three genotypes ranged between 
2S.22-2S.41mg/g of plQJlix. Coaling of ealcium 
fortified soft rice premix with HPMC and MC 
brought asignifiamtreduction inthowashinglosses 
of cakimn. Calcium Ntention in HPMC and MC 
coated calcium fortified soft rice, after seeond 
wuhing was more than 90*,b. The overall &a1SOry 

Fig. 34. Calcium fortified aoft rice 

~eplability 8':011:3 for ""1Wim fortified Moju 
Cltolcua and Bogali Bort1 gw.otypes of soft rice 
(calcium foltified soft rice pn!!Ilix: unfoltified soft 
~.25:100)weN 7.09and7.45 aaagisimt8.02for 
paima rice (conlrol) 1.ilble 11. Incn:asing calci1lm 
coOOilll!lation in the soft rice grain ii expected to 
impxowe !he calcium siatus amongat lhe eoft ri.ce 
consumers. 
Devdopmmtofilvnfortified llOftrlce 

Three soft rice gw.otypes (obtained from ORR, 
Hyderabad) namely .Agnoftl Bara, Boga/I Bma lllld 
Maju CM.bur, and pml1UI ri.ce (brobn basmali. 118 

conlrol) were oonsiclered for iron foltifi.cation usma 
fem>U!I sulphate (as a fortificant) and biopolymer 
coating 11.111De!y hydroxypropyl methyl cc:lhlloee 
(HPMC} and methyl celhilo8e (MC). The amylo11e 
connmt in A.gMnJ Bora, Boga/I Bora lllld Majv 
C/wl;ua genotypet of BOft ri.ce W1111 S.67, S.12 ad 
12.64%whilecookin31imewu 12.2, 11..S 1111d 13.l 
min, respectively. Iron contem in dilTemtt iron 
fo:xli.fied sot\ ricie px'3llix of dleae tbn:e gcnolypC'8 
ranaed ftom 4.87 to 4.91mg/g ofpremix. ~ting of 
iron fortified soft rice p1emix with HPMC and MC 
redocod the waahing 1- lliguificanlly; thus 
UX1p1owed Ille iron retemion during washing. Tton 
~tention in iron furtified soft rice pranix, after 
-dw1l8hing ranged limn 87.61 to 89.13%. The 
ovm1l sensory acceplability scoret for 81udied iron 
fortified soft rice (iron fortified soft rice pM:tllix: 
unfonified soft rice: l: l 00) nmged from 6.91 to 7.02 

Table 11. 8-:rycharaderiatlC9 ofCllld1on fortified aoft rice and J¥#IUI rl«1 ln -keel fona 

c.ldnl ..-...-....,... Appwwwwa 
cellu 

s-or, 
tadlDe 

Odour n_..a 
tue 

o-.u 
•c 1• ""tf 

CoDllol(~liAlll) 8.G9d.38 8.lllll.<40 8.0S:l0.35 8.SI0.39 8.SSI0.42 

caw.m6ri8od,_... rko 8.~.35 8.0!W>.28 7.9S:l0.15 8.0lW>.54 8.0Z:l0.24 

C.ldum&r1iftodaoft dee 

lt"1/ll C1u1.blor 7.59:!0.49 7~7 7.6&!046 7.~ 7.09:t0.20 

A,_sllwa 7.4SI0.42 7.36!:0.39 7.36!:0.45 6.IJ6t023 6.86!:0.30 

llopliBoni 7.59;!0.44 7.:J:lj;f).47 7.4S:ll>.Sl 7.43:!:0.43 7.4S:I0.35 
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Fig 3S. hw fortified aoft rioe 

11.!1against8.09 for iron fortifiedpawia rice{camrol) 
and ti.SS for unfoltified pauna rice (Table 12). In 
view ofironIXlllfa.it, Nlentionofironafterwll8hiag 
8lld accqmib:ility, an t11e 8IUdi.ed genotypes ms.y be 
considered for iron fortification 10 eohance the iron 
intakeamongstlhc aoftrioe QOllBUlllel'll. 

Qullt.y evalutlon Of IOft rice ge:notJpel for 
leledlld.propcrtia 

Soft rice genotypes (71 No.) received imm 
~ofRico Resean:b, Hyderabad (Table 13) 
wc:i:e evaluated for phyiriclll. biodiemi~ and 
cooking cbanl.cte:rietics at inili.al moisture comemof 
9 to 11% (w.b.). Length. breadth and lhick:neu of 
studied 71 soft ?We gcnotypea were foUDd in die 
1'11118eof4.81 (SR-40)to7.20mm{SR-26), l.6S(SR­
26)to2.79mm(SR-20)and l.40(SR-S3)to l.93mm 
(SR-19), 1eapcc;tively. Oeunettic mean dilllll~ 
sphericityandporosityof9111.died eoftrice genotype& 
1'11118ed. fi:om 2.44 to 3.21, 0.37 to O.SS and 27"Ai to 
39'>A.,1eaP"tively.BulkdenaityW88foundminjm1un 
in SR-43 genotype and maximum in SR-40 
genotype. The colom i.e. L, a and b values forwhole 
milled sot\ rice genotypes ninged. from 60.92 (SR­

71) to 80.SO (SR-2), 1.31 (SR-38) to 4.72 (SR-59) 
and 8.83 (SR-73) to 12.59 (SR-26), respectively. 
Wbllmess index was found minimum (58.42) for 
SR-39 and m.Wm.um (J'T.22) for SR-2 genotype. 
Staditd genotypes were filir to good source of 
important minerals i.e. ~um and iron. Cooking 
lime of di1ferai.t genotype& Vllried bc:twec:n 8.S to 
11.8minwifh minimum furSR-1 mdmaimnm fur 
SR-3. Proximate composition of studied soft rice 
gcnotypeahaa becn.pmiented inTable 14. 

Tldlle 14.PJ'oyhmle compolblua obolhicepaotypa 

Nnrt.D Natlttheftlu, ,_.100I (w.h.) 

Plotm,% 

Fat,% 

Total mimnla, % 

Am,yloce .......... % 

CelcDm,mWJ.OOg 

Imn,mWJ.OOg 

6.60 (Sll-74) to 12.61 (Sll-5) 

0.2 (Sll-74) lo 1.06 (Sll-lS) 

0.17 (Sll-46) lo 0.!18 (SB.-10) 

:S.:59 (Sll-46) lo26.10%(SR.-26) 

21.3 (Sll-13) to 130.7 (Sll-26) 

o.ss (Sll-31) to 3.9'l (Sll-1) 

A val• ~haln on compotfte dairy foocft wtdl 
en1w1=healthattl'fbu:ca 

D.N.Y...tavand.MoolkaSbnu 

Storqemclyofpurl~w:rc atnHlllte IUl.d 
veeetable l>Jenchdcompodteputa 

Storagestudy ofpeelmillet-WPCextrudatcand 

'nlhle U. Se:morydww.cW&tka oflrlmforttlledtoft me andpMU!iee 

PertHle4 rice_,... App--.lc 
aloar 

8--r 
tntan 

Odnr ~·..... Own.II._,....., 
UD6mi&ed Iioo 8.09:*0.38 8.18d:0.4 8.0Sl:0.35 8..5:1D.39 8.SS*0.42 
c-1> 
lnm btificclpeua 8.0l:O.SO 8.~7 7.9l:!:0.2 8.09:!:0.3 ·~ rice 
lnm ftirlifte4 soft rice 
MajucbokDa 7.7~.47 6.91:!:0.2 7.77:!:0.41 7.Gi0.22 7.02:!:0.18 
ApoaiBom 7.SIM0.32 6.911'0.38 7.73:!:0.26 6.95:!:0.27 7.0l:0.19 
BopliBom 7.36!:0.23 6.86!:0.21 7.82:!:0.25 6.93:!:0.25 6.!IU:0.28 
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Table 13. List of studied soft rice genotypes 

Code Name ofsoft rice Code Name ofsoft rice Code Name of soft rice 
genotypes genotypes genotypes 

SR-1 JohaBora SR-26 Vasumathi SR-51 Naldang Bora 

SR-2 RangaBora Vikas (not received) SR-52 Helochi Bora 1 

SR-3 SwigalBora SR-28 Jaya SR-53 Helochi Bora 2 

SR-4 Noldong Bora SR-29 AgnoniBora SR-54 AghoniBora 

SR-5 TcgoriBora SR-30 BogaliBora SR-55 Bhogali 

SR-6 Bongari Bora SR-31 Aborbora SR-56 KMJBora56 

SR-7 KolaAmpaki Bora SR-32 Beji Bora 1 SR-57 KMJBora53 

SR-8 Bora-I SR-33 BegwiBora SR-58 KMJBora51 

SR-9 Dadhora Bora SR-34 Boga Bora I SR-59 KMJBora41 

SR-10 Chokura Bora SR-35 Boga Bora 3 (not received) SR-60 KMJBora36 

SR-11 Sakoi bhanu Bora SR-36 Bhat Bora (not received) SR-61 KMJBora49 

SR-12 Kola Bora SR-37 Bora 1 SR-62 KMJBora 74 

SR-13 Misiri Chok:ua SR-38 Bora3 SR-63 KMJBora5 

SR-14 Boka Chok:ua SR-39 Bora5 SR-64 KMJBora 13 

SR-15 Ch5-Bora Chokua SR-40 BotiaBora SR-65 KMJBora21 

SR-16 Kagori Chokura SR-41 BorMalbhog SR-66 KMJBora25 

Sr-17 Kola Boka Chokura SR-42 Chakkua Bora 1 SR-67 Boka Chakua 1 
(not received) 

SR-18 HaruChokua SR-43 Chansep Bora SR-68 Boka Chakua 2 

SR-19 BogaChokua SR-44 Chandra Bora SR-69 Kojoli Chakua 

SR-20 Lahi Chokua SR-45 Danbori Bora SR-70 Kalamdani Chakua 

SR-21 SamChokua SR-46 FakkaiBora SR-71 Lahi Chak:ua 1 

SR-22 Maju Chok:ua SR-47 GelaBora SR-72 Maju Chakua 1 

SR-23 HamChokua SR-48 Ghew Bora 1 SR-73 Maju Chakua 2 

SR-24 Hampori Chokua SR-49 Garu chakua Bora 2 SR-74 Misiri Chakua 

SR-25 Kasturi SR-50 GomiriBora SR-75 Samchakua 
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vegetable blended composite pasta packed in 

polyethylene {thickness 75µ) and stored at ambient 

conditions was carried out. The peroxide value {PV) 

for control, WPC ( 5%) blended pearl millet extru.date 

and carrot, tomato, turnip, spinach and control pasta at 

0 day were 12.4, 11.0, 8.4, 10.0, 9.0, 10.2, 8.0 meq 0 2 

kg-1 fat,respectivelyanda:fter90days 15.8, 13.2, 11.4, 

13.5, 10.9, 11.8, 10.2 meqO~g-1 fat, respectively. The 

free fatty acids (FFA) values for control and WPC 

( 5%) blended pearl millet extrudate after 90 days 

were 0.57 and 0.72%, respectively and for carrot, 

tomato, turnip, spinach blended and control pasta 

were 0.85, 0.81, 1.02, 0.97 and 0.76%, respectively. 

Total plate count for carrot, tomato, turnip, spinach 

blended and control pasta after 90 days were 27x102, 

20x102
, 15x102

, 29x102 and 21x102 cfu/ml, 

respectively whereas yeast and mould count was nil 

for all the samples. The samples were found 

acceptable after 90 days of storage at ambient 

conditions. 

Barley water 

Experiments were conducted to optimize 

ingredients and process protocols for barley water. 

Pearled barley grains and barley husk were used for 

extraction of barley solids in aqueous media at 

different water ratio (1 :5, 1: 10) and cooked for 20 

min. Total solids in extract were 2.07, 1.85 for pearled 

barley grains and 1.71 and 1.44% for husk 

respectively. Level ofother ingredients i.e. amchoor 

powder, spice mix and salt were used to improve its 

sensory quality. Lemon flavoured barley water was 

also developed with 5% lemon juice and sugar (2%) 

as optimum. Barley water with sugar had higher 

sensory acceptability. 

Moisture dependent phase transition behavior of 
pearlmillet flour 

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

analyzed for glass transition (Tg) and melting 

temperature (Tm) using phase transition analyzer. Tg 

values at 12, 14, 16, 18, 20 % m.c. were 77.1, 52.1, 

49.2, 39.2 and 30.2°C and Tm values were 110.3, 

89.2, 74.8, 63.2, 46.4°C respectively. Itwas observed 

that as moisture content increases glass transition and 

melting temperature decreases. Hence, at higher 

moisture less expansion of product is achieved 

during extrusion cooking. 

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

P. BarnwalandD. N.Yadav 

Performance evaluation of CIPllET developed 
cryogenic grinding system 

The fenugreek, blackpepper and coriander seeds 

were ground using CIPHET developed cryogenic 

spice grinding system. The fenugreek, black pepper 

and coriander seeds were ground at varying 

temperatures (10 and -50°C) with variable screw 

speed (5, 10 and 15 rpm). The particle size of 

fenugreek powder varied from 0.277±0.002 to 

0.352± 0.009mm. The colour parameters i.e L, a, b, 

hue, chroma and browning index varied from 

68.67±2.31 to 72.30±0.64, 4.28±0.26 to 5.57±0.51, 

23.92±1.11 to 28.05±0.60, 75.53±1.04 to 

77.99±0.53, 24.21±1.47 to 28.73±0.60 and 

54.77±4.31 to 71.65±2.61, respectively (Table 15). 

The average particle size ofcoriander powder varied 

from 0.450±0.038 to 0.529± 0.005mm. The colour 

parameters i.e L, a, b, hue, chroma and browning 

index varied from 58.21±0.52 to 61.27±0.95, 

5.20±0.46 to 6.76±0.28, 23.92±1.11to28.05±0.60, 

75.53.±1.04 to 77.99±0.53, 24.21±1.47 to 

28.73±0.61 and 54. 77±4.31 to 71.65±2.61, 

respectively. The average particle size of black 

pepper powder varied from 0.313±0.007 to 0.369± 

0.005mm. The colour parameters i.e L, a, b, hue and 
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chroma varied from 46.23±3.87 to 48.18±3.08, 

2.47±0.31 to 2.98±1.20, 7.78±0.74 to 9.86±2.04, 

8.19.±0.60 to 10.31±1.04 and 71.57±7.16 to 

73.02±3.62, respectively. The particle size increased 

with increase in screw speed. The particle size of 

fenugreek powder, coriander powder and black 

pepper powder varied significantly with screw speed 

and temperature. However a bright light coloured 

powder and smaller particle size was obtained at ­

50°C for both seed crops. Higher value ofvolatile oil 

content, total phenols, flavonoid content and 

antioxidant content was found in coriander and black 

pepper powder ground at -50°C as compared to 

coriander powder ground at 10°C (Table 16, 17 & 
18). 

Table 15. Effect of screw speed on particle size (mm) of cryogenically ground powder (grade-1) of different 
spices at 10°C and -50°C. 

Screw speed 

Particle size (mm) at lOOC 

Fenugreek Coriander Black pepper 

5 

10 

15 

F- values 

CD o.os 

0.327±0.004. 0.469±0.0298 

0.349±0.007b 0.523±0.019 b 

0.352±0.009b 0.529±0.005b 

11.03° 8.91 

0.01 0.04 

0.345±0.004 

0.359±0.018 

0.369±0.005 

4.31NS 

0.04 

Particle size (mm) at -S0°C 

Screw speed 

5 

10 

15 

F- values 

CD o.os 

Fenugreek Coriander 

0.277±0.002 a 0.450±0.038 

0.294±0.010 a 0.466±0.037 

0.314±0. Ollb 0.478±0,019 

13.19. l.l<fS 

0.02 0.04 

Black pepper 

0.313±0.007 

0.327±0.034 

0,343±0.010 

0.73NS 

0.06 
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Table 16. Effect of screw speed and temperature on volatile oil, total phenols, flavonoid content and 
antioxidant content ofcoriander powder 

Temperature Screw speed Volatile oil Total phenols Flavonoid Antioxidant 
(q (rpm) <"•> (mgGAE/g) content 

(mgQE/g) 
content 

(mgBHTE/g) 

10 5 0.49±0.01 74.50±3.12 18.35±0.82 34.52±0.72 
10 0.49±0.01 77.32±1.89 21.82±1.40 35.30±0.91 
15 0.49±0.01 85.94±0.58 20.97±0.97 34.70±1.89 

-50 5 0.66±0.01 79.32±6.74 19.96±2.84 37.24±1.44 
10 0.66±0.01 82.56±3.23 23.45±1.03 36.13±1.04 
15 0.66±0.01 85.27±7.32 24.78±0.88 38.56±1.67 

Table 17. Effect ofscrew speed and temperature on volatile oil and oleoresin content ofblack pepper 

Temperature 
(°C) 

Screw speed 
(rpm) 

Volatile oil(%) Oleoresin content 
(%) 

10 5 
10 
15 

1.60±0.01 
1.60±0.01 
1.60±0.01 

7.81±0.38 
7.80±0.07 
7.84±0.07 

-50 5 
10 
15 

2.0±0.01 
2.0±0.01 
2.0±0.01 

8.31±0.27 
8.56±0.36 
8.27±0.04 

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

Temperature 
(q 

Screw speed 
(rpm) 

Volatile oil 
(o/e) 

Total phenols (mg 
GAE/g) 

Flavonoid content 
(mgQE/g) 

Antioxidant 
content(mg 
BHTE/g) 

10 5 
10 
15 

3.42±0.80 
3.65±0.36 
3.55±0.28 

54.55±0.14 
61.23±1.88 
67.29±6.16 

21.23±2.16 
25.61±1.56 
24.87±4.51 

22.38±3.52 
24.55±0.32 
24.27±0.59 

-50 5 
10 
15 

3.61±0.14 
3.88±0.13 
3.76±0.52 

56.04±0.79 
68.29±4.4 
75.01±0.36 

31.51±1.44 
48.48±3.43 
34.44±2.52 

27.39±2.78 
33.98±1.04 
33.19±0.62 

Technology for production ofprotein concentrate 
/isolate from commercial groundnut cake 

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

The commercial groundnut cake obtained 
from local market contained 35 .2% protein, 15.5% 
crude fibre and about 15-16% impurities i.e. hulls 
and testa (Table 19). In order to remove the 
impurities, the cake was pulverized in hammer 
mill at 1400 rpm using three set ofsieve openings 

(0.650, 1.190 & 4.760 mm) and passed through a 
setof9 standard sieves (1.201to0.157 mm) (Table 
21). Deoiled groundnut cake flour (without husk 
and testa) was prepared in the laboratory and used 
as control. Cake flour retained on different sieves 
along with control flour was analyzed for different 
physico-chemical properties. Based on similarity 
in physico-chemical properties with control, the 
cake flour was selected (Table 22). The groundnut 
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cake flour (pulverized in hammer mill with 1.190 
mmsitve oparings) andpassed through0.251 mm 
standard sieve comaincid 40.2%proteinand 9.S% 
erode fib~. ~uivalent to the comrol cake M 

39.6% & 10.6%, mspec:tively ('Iable 20) and 
consideredwith no or minimnm Jrusk. and ~ta. It 
indic:mid that physical method is quite useful in 
ranoving the hull and tes18 from coocnmercial 
groundnut cake fur its further utilization for food 
purposes. Purified groundnut cake fionr 
incorporated mrodates (maizo.rico-gronndn11t 
cake flour, 50:40:10) WM piep&Nd. It had higher 
protein (8.2:!:-0.08%) content and excellent 
acceptability. The protein content wu two timelJ 

Tlbk 19. Prodmateeompodllon of eomm.erdal 
groudlmtQke 

9 

:u.z 

Fiil 0.45 

Aah 5.9 

Crude fibre 15.5 

'Illble 20. Protein aa.cl erv.cle fibre content of 
dlfl'emlt pou.aclllat takesampla 
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'hbJe 21. Sieve uaJJ'dl ofp'lllvnized pllU.D.CIJllrt 

ake 
81ne81M ._."'91....,% 

(Biii) 
Wldlh........ol.._...... 


palndler 

OMO- Lllll ­ 4.7f0­

10 12.6 

14 11.80 12.00 24.8 

20 16.80 18.20 14.0 

30 IS.80 18.20 12.40 

40 10.00 10.40 8.80 

50 13.20 14.60 9.40 

60 3.60 3.20 2.60 

8S 8.30 9.80 S.30 

100 2.80 3.80 3.20 ... 18.20 1$.60 7.20 

higher than extruda1e produced from commeicial 
extrudatesof1D.11ize-riceblc:nd(60:40). 

Emaction ofprv1ein fi:om purified gr:oimd nut 
flour was carried O'Dt et clif&mrt cah water ratio 
(1:8, 1:10,and 1:12),shakingtime 1,2,3hatpH8.0, 
9.0, 9.5 followed by fillnllion. C'elltrifugllliOD. and 
protein precipitation st pH 4.S. Pro= isolate 

3S.2:l:O.77 

30Mtl.12 

3S.2:l:0.4l 

39.6:!:0.21 

39.7:!:0.24 

40.2:l:O.S2 

lS.S:l:O.SS 

26.lll.62 

16.6!:0.98 

10.6l:O.o7 

9.4'*0.2S 

6S.™'.6S 

21.™'.16 

9.5:!0.21 Pig 36. Crade grolllldnutcU:e 
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'labJe 22.. DUl'crut properdaof1ro111ula11t cake 111111pkl 

........ 'IUbdphnol Celarftlaa Balk......., 

1111(GAE)lllOI 11m1 

L It• 
Crude cab O.o90 SS.74 4.79 16.1S o.u 

Puaed lbrousb 60 0.110 6S.i9 6.29 19.31 0.62 
888 

Colledcd inpa 0.125 67.71 5.58 20.12 0.64 

Concrol 0.122 72.24 us 21.2S 0.65 

Fig 37. Cake flour~ throliab 60 BSS 

(Protein 95.0%) from purified commercial 
groundnut cako was pi:epmed and msluated for 
different functional. propcrtiee. The waler holding, 
oil bindini and foeming capacity wu l.12±0.75, 
1.84:1:1.47, 1.l::l:0.76mJ/gr:espectively. Diipersibilty 
t111d ~ty WU 26.%$.63% imd 11~1.9 
s/O.lg, respectively. Protein powder imm refined 
groundnut cake flour was prepared without 
Qell1rifugaaionstep. Doublelaym:dID.Wl!inclothaad 
200 BSS (0.074 mm) sieve were used for~ 
filttalion. Thopieperedp1oteinpowderhadSO.Sand 
83.47%protein.~vely. 

Demopmentofno11cllirykndprolllotiefoocll 

hnd'-1lnJ11l, Sdi!IKSlJmrlautclMonl"'• Mngal 

Problodcpe«11.11tfogtaurt 

ProeeiB protowl for <kvelopment of probiolic 
peanll1 yopurt conlaining $trrplfXXJCC'U8 faec<di:s 
TllO has hem ltandanlized. Poawrt milk was 
prodooed uBiD,g equi.pmmt that a:n:: availableinsmall 
scale indlls1ry for p1epeietiOll of eoymilk like 
soybeanmilkeldracto:I:. Milkwas p1epmedbyadc!ing 
1Jrgofpeanutin61ofWllte:r. ThemilkW1l8 found to 
have3.93%procein.1.83%fat,0.2%uhaad91.2% 
mois!me. 

To develop probioti1;: peanut yoghurt, 
pretiminary trials were condacted to optimize the 
probiotic strain (Lactobocllluil, StreptccoccUll). 
Probiooe strain~faecali.:t Tllo eWtu:rc 
(with Opli.cal clen.8ity 1) Wa& selected aftel' these 
preliminary triall. The inoeulum conoentration, 
incubation tcmpenltuR a:o.d 1ime Wc:N opmniwf by 
RSM. 

Probiooe peamrt yoghurt con1ajuin,g probiolic 
strain S. faecali8 T110 wu developed. The 
developed yoghurt has pH 4.5 and ti1ratahle acidity 
0.14% (% 1aclic acid). Fimmess oftho yoghurt was 
0.46 N. It exhibited IJ)'lleleiil of46 mJ/lOOml and 
47.S cP peak 'Viscosity. The probioli.c coum of 
yoghurt was found to be log,.cfu7.S. Iteanbeston\ld 
for7 daysat4:1:l'C. 
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Pe.uxut 
~ 

W8shing and~ in O.S% NaHOO, (16hat2S'C) 
~ 

Drainiog ofexcess Wlller 

Dc:lwalt and Jd to fine alurry 

Addition.ofhot _J(l :6brae!& to water) 
~ 

Blanching at 121°C at 15psi for 3 min 
~ 

Deodorization 

Fillmtionthro~maslincloth 

Boiling at9fCfor 5 min 

reanimilk 

Coo • ~1o40"C 

Inoculation of 1.9 :t.fuca/Ls'TllO eGlture 
~ 

Ineubalion (38.S'C for 12 h) 
~ 

PnibioticpellllUt yoghurt 

Fig. 38. Pro<:e!l8 tlow dwt for developing probiolic 
peanut yogb:wt 

Probiolic peenutyoghq:rt 
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ltolatio• ad charaeter:lzatioo. of probiotic 
bsmrla 

LacWl>aciflus fmrlOltlnll s1niin5 BBE4, BBES, 
BBE6 and LacwlxuiTlus p/'111tanmr strain BBE7 
have been successfully isolated, andtheir 168 rDNA 
~s have been n!giatenld with NCBI W:le 
GenBallk.aceesllion llUlllber!J KF97432S XP974328 
KF974326and.KF974327giwnas1mdm:: 

'ru>le23. Ultotcallnftl rqlatendwith NCBI 

NCBI 

"- GallakI.NL ..Yu-. 
N_._ 

1 Xl'97432S 

2 D'974328 

3 KF974326 
4 ltl'974327 

DevelopmmtofPCRbueddlagnoltlcproceafor 
the detedion of poten1W aflatoxl:n produdJla 
molds durio.cpott"'1ametha4cll.io&in rice 
MimWi• Mugd,Sagtta lh"S"I, BSObadud811!78 
~ 

PIM•protoeoJforampHftcadonomt.l bmllved 
InafJato:dn biolynthedl 

DNAwui.IJolaled :li:om.aflatoxinproducingand 
non producing hpe18illiu fungi fuilowing the 
ml.!lhod of Moller et al., 19"2 by !Caling it up to 
isolate DNA tivm 1 g of wet weight of8Uhmerged 
i\mgalculture. The genomic DNAwas isolatedftom 
all the samples and. WllS quantified using Nanodrop, 
alllrliag with 2 111 ofDNA Mlllples. The primcu of 
sterigmatocystin O-melhyltrall.8ferase (omt-1), 
geneswere usedbasedon the publilhedsequencefor 
A.j1avu8 andA. pt»'(UitiC'U8. The PCR mix used for 
amplificstion of ell 1he above genes included lx 
Standard Taq Reaction Buffer, 200p.M 
Deoxymicleotide BOlulion mix, 0.2 !iM Upll1mlm. 
Primer, 0.2 11M DownsUum Primer, 0.75 unit& of 
Taq DNA Polymerasel2Sµl PCR reaction, 1OO­
l25ngofDNAtemplateand die volumeW1111 brought 
to 2$111 with llllcleese fh:e water. PCR amplification 
was perfurmed in 2Sp.I ofa reaction and. PCR was 
cmiedoutas1 stepat94'C for 10 min.and3Scyde11 
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ofthe dll'ee steps; 1min 94°C, 90 at62°Cone final 5 
minstepat72*Clhen holdat4•C.PCRproduc1llwere 
sepllnlted by eloc;trophomiis on a 1% aga:r:o11e gel 
with O.S% ethirJium bromide in lx TAE lndfer and 
visualized under UV liglrt in a gel docomeutation 
a)'lltcm. A siogle amplification produc:i ofexpceted 
1englh vi:!:. 1024 bp for umJ gene, which eould 
specifically dillenmtiate at1atoir.:in prodocing i.e. A. 
paro.ritfclu and .A.flavus fangt from nOD. producing 
A. o~.A.fomigiitus,A. nigerfuna:iwa.iJoblain.ed. 

1D24bp 

Fig. 39. Amplification ofowa glllle ill 
va:ri0113 lll!get sa:mplCll 

Lene no.M: 2-Log DNAladder, LANB 1·17:.if.~ 
(MTCC).796), L~, .4. Ol';y%H, .lf.lfigtR; A OfY.Z{le 

( MTCC $107), .tJ1avi.s (MTCC 2798}, A.,/UMl8 (MTCC 
:2799),A.jlcMu(MTCC2799),.A.jlcMuBBES,R.iu. lice, ..t. 
fo:MJg"""1, ..t. itlgm: A. pamrttfau BBJU., ..t.flaw BBES • 
<mnmdaul, Gromdaut 

PrclceN protocol for ampllflcatlon no:r-1 
InvolvedIDaflatodll.blosyndledlJ 

DNA was isolaied from aftatoxin producing 
andnonproducillg~Uws fungi following the 
method of Molla et al., 1992 by scaling it qp to 
isolateDNAftom 1 gofwetweightofsubmerged 
tUn.!Jal culture. The gmomic DNA was isolaied 
ftom all the samples and was quaolified using 
Nanodrop, sllll1ingwith2111 ofDNAsamples. The 
primersofn0rt0lorinicaeidicductaae(nor-1) were 
designiedbasiedonthepublished.sequenceofgmes 
el)coding for 1beseinA. jUmis aiJA.. pa708itiC1U. 

The PCR mix used for ampli&ation af all the 
above genes included lx Standard Tuq Reaction 
Buffer, 200µM Deoxynw:leo1idesolulionMix,0.2 
jl.M Upstream. Primer. 0.2 µM Downslreftm 
Primer, 0.75 units ofTaq DNA Pofymerasel.25µ1 
PCRreaction, 100-12SngofDNAtemplate and the 

volume was brought to 25µ1 with nuclease iiee 
water. PCR ampli&a1ion was performed in25µ1 
ofa reaction and PCR was canied out as follows: l 
step at94°C for 10 minand 35 cycles ofthe tllll:e 
SUlpS;l min 94*C, 90 sec for 60°C for no,...J, ou 
final s min step at 12•c 1hen hold at 4°C. PCR. 
prochlcts were separated by electrophoresis on a 
1% agarose gel wilh O.S% echidiumbromide in lx 
TAE bufferand visualized under UV light ina gel 
docum.emation 8}'lllem. A single amplification 
procfuct ofexpected size viz. 400 bp which could 
specifically ~ aftaloxin producing i.e. 
A. pal'a.riticu.s and .4.. j1avw fimgi from non 
producing A. Ql')'Zae, A. fumigflfW, A. niger fungi 
wasobtairwl 

t..1 1 ~ J. ~ :0 6 ~ S 9 lO ll 1! 1~ lJ 

3Kb--

Fig. 40. Ampliiicalion ofIW7 ~inTilrio11& taiget 
samplea 

Lane no. M: 2·1.-0g DNAladdcr; LANE 1·14:A.. p.vaaiticua 
(MTCC 2796), A. paraabk.w (MTOC 'J:'/91). A. 6nnl.P"!IJ, 
A. Ql'Yl», A. mp-, A. ftavus (MTCC 2798), A. oeyzao 
(MTCC 3107), A. ftlma (MfCC :2799), A.flml.I( MTCC 
.27119}, A.. ftawa BBES, Rice, Owandmll, A. p.vaaiticua 
BBE4,A.. llsvmBBBS 

Proett1protocol for amplific:ltio11apainvolved 
IndatoxlnbfotynChelU 

DNA was isolated from atlatoxin producing 
and non prodw;ingAspergil/us fungi full owing the 
method ofMoller et al., l 992 by ac:a1ing it up to 
isolate DNAfrom 1g ofmtweightofsubmei:pd 
fungal culture. The genomic DNA was iaolated 
from all the samples and was quantified Ulling 
NBDOdrop, stadingwith2 µIofDNA&amples. The 
primersofapaproteinswe:redesigned.bued.onthe 
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publisMd sequence ofgenesencodingfor these in 
A.jltwu8 andA.. fKll'ositicu8. 1b.ePCRmixusedfur 
amplification ofall the above genes included lx 
Standard Taq Reaction Buffer, 200µM 
Deoxymu:leotide solution mix, 0.2 µ.M Upstteam 
Primer. 0.2 µ.M ~amPrimer, 0.15 unitlJ of 
Taq DNA Polymlll'llSe/25µ1 PCR maction, 100­
12Sng of DNA Template and Che volume WM 

brought to 25µ1 with nuclease free Wllter. PCR 
amplification was perfurmedin2Sµl ofa reec!ion 
and PCRwas carriedout as l step at94°C for 10 
minand3ScyclesofChe tllll:esteps; 1min94"C, 2 
min at S7°C for apa, one final S min step at 72°C 
andthenholdat4°C. PCR prodllCtsweres~ 
by electrophoresisona 1 % agarose gel with O.S% 
e1hidiam bromide in lxTAEbufferandvimalized 
under UV light in a gel documenllltion S)'!tem. A 
aingle amplification product ofexpected size viz. 
1032 bp for apa gene was observed which could 
specifically ~ afl.atoxin producing i.e. 
A. ]H11WiticlJ.s and ..t. flavu.s jimgi from non 
prodllc:ingA. oryzae,A.famlgatw,A..nlgerful.ll;i. 

1032bp 

Fig. 4L AmpliMdiaD.ofapa genoinVlllioustmp lllllllp!e 
Lane no.M: 2-J..os DNAladder, LANB 1-IS: .ti.famlga&s. 
.A..faiiti&ollla,A..ozyzae, A.11.(ga; A..oryzM (MI'CCJIU'I) • 
.A..~ (MTCC1194), A. P<"Witicw (M'I'CC 27n), 
.A.. jlavfl8 (MTCC 2798), .ti. flaws (MTCC 27'J9), 
Grom!dllut, Riu_ ti«. <;mmdnut, .ti. fomu BBES, .ti. 
paraaltlcwBIJE4 

Proua tfehnoJoa for ..elt' stable millet tlOW' 
ud.gtatmtreelllk:edproduca 

DeeplkaGotrwudand.llK Gupta 

Enh1numntoflhdfllfeofll1111yanl milletflol.lr 
11.dnihydrodlermaltrta"••ent 

The barnyard milkt (whole) sample (10-11% 

moisllln!, wb) was given hydrothermal ln!atment by 
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Barnyardmilletgraios 
(wholc,moistmcc:ontent 10-11 %) 

i 

Sollkillg inwater at room «empenture 

(32% moilltwe contait) 

i 

Steaming 


(1, 2, 3, 4, sand 6 min) 


i 

Drying (SO"C) 

l 

HydroCIJ.e:rmally tlllatecl. banyanl 

millet 

i 

Dpjmlling 

i 

H\l.&k espinllion 

i 
Pulverizill8 

l 

Hydrothermallytrmted 
bamyml. millet tlolD' 

Fig. 42. Ptwe8s flow chat for prqlalingbamyard 
millet flour widl c:nhanoed l!hdf life 

eoaking (up to 30% moisture content), st"""'7ng for 

dill'erent lime peiiod (1, 2, 3, 4, s and 6 min) 

followed by drying to 11-12%moiAm:e (at S~C) 

(Fig.42). 

The flour samples obtained tiom untreeted u 
well as hydrothermally bQtcd bamyirr:d millet 
we!\l analyzed for pei'Oxidue activity (spectro­
photometric method), puting ptopertiea, water 
absorptionindex,wawrsolubility index (WSI) and 
instrumental colour(!., a, b). 

The effect of hydrothermal ~tment on 
peroxidase ac1ivity, water absotplion and water 
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solubility index:and colour (L, a, bandYIVlllues) 
are shown graphically in Fig. 43, 44, 45 and 46, 
respectively. It is observed. that hydrothermal 
tteatm.ent d~ the peroxidase enzyme 
activitysignificantly from 0.323 (rate ofchange in 
absorbance per min) in the UD.Ueated sample to 
0.011 in hydrothermally treated. sample steamed 
for l min only. Funher iDcreaae in stewing time 
decnlalled the peroxidase activity significantly 
from l min to S min. There was however, no 
significant niduc1ion inenzyme activity wh11111he 
stewing time iDcreased to 6 min. Hcw:e in 1he 

c 0.0120 
'E-ci 0.0100 
ci 
.s 
~ 0.0080 
c 
0 
~ 

~ 0.01)60

fO.OOdO 

~ 

~ 0.0020 

t 
c. 0.0000 

Sttarnlng time (m1n) 

Fig. 43. Bffcet of hydrolhc:rmal ~ on 
peroxidase activity inbarnyardmilletflour 

9.00 

~ 8.00 

1:j 7.00.,. 
.: 6.00 
~ s.oo 
:g 4.00 
3i 3.00 

~ 2.00 
~ 1.00 

0.00 
0 1 2 3 4 5 6 

Steaming time (min) 

Fig. 45. ~ofhydro1hmnal. pM1ea1rnc:nl on 
watersolubility indexofbamyardmillet flam: 

hydrothermal tnlatmllllt the sfMming time for S 
minmaybeselectedbasedonChe eftecionenzyme 
activity. 

Hydi:olhe11nal.11ea1m1111t increased !hoWAI with 
sreming time up to 2 min and~~ Tbe 
WSI of samples incNased with hydrothermal 
natment. The pasting p:1ope.r.1ies of tha millet 
81111lplet ~with dieh,ydrotbermal. lmdment 
Hydrothermal trmrnent ofbarnyard millet re6ul!ed 
into me- indarkneH and increase inyellowness 
oflhegrains. 

.. 3.50 

~ 3.00 
x ..." 2.50.: 

2.00.g c 

a. 

0 
 1.50 
JS 

" 
1.00 

!l 
~ 

0 o.so;;: 
o.oo 

x 

l:l
" c 
~ 
:; 
> 

0 1 2 3 4 s 6 

Ste~1ming time (min) 

Fig. 44. Bff~ofhydrolhc:rmal prcllQlmC!lt on 
wam ahwpti.on indexofbarnyard millet flour 

35.00 
E. 30.00 

-8 25.00 
E 20.00 

15.00 
10.00 

5.00 

0 1 3 52 4 

Steaming time (min) 

Fig. 46. Bffec:tofhydro1hemml. ~on 
yellawness iwll!J: ofbarnya!U millet flour 
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Development of functional & convenience foods 
based on maize& sorghum 

MonikaSharmaand MridulaD. 

Coarse cereal based protein rich extruded snack 
food product 

Extrusion is the process by which the starchy 
and/ or proteinacious materials are plasticized by 
combination ofheat, mechanical shear and pressure. 
Extruded snacks were prepared from coarse cereals 
i.e. maize and sorghum along with rice and legumes 
viz. bengal gram and soybean chunks etc. Extrusion 
was performed on co-rotating twin screw extruder 
(7.5 HPmotor, 400 V, 50 cycles, L-TSE model, Basic 
Technologies Private Ltd. Kolkata) with die opening 
of 3.55 mm. The process parameters viz. die head 
temperature (90--110°C), screw speed (330-350 
rpm) and feed moisture content (14--18% wet basis) 
were optimized through central composite rotatable 
design (CCRD) for developing protein rich 
multigrain extruded snacks. The extruder was 
through feeder speed of 23 rpm and feed rate 10.5 
kg/h. Steady state conditions we achieved in 20 
minutes. Extrudates were collected and dried at40°C 
for 30 min in a tray drier. Based upon the statistical 
analysis of the data, the optimized conditions with 
highest desirability level (=0.93) were 14% feed 
moisture content, 110°C die head temperature and 
342.4 (342) rpm screw speed. This optimized 
solution was further validated by analyzing the 
dependent variables for the sample extruded at the 
above mentioned conditions. The protein content in 
the developed multigrain extruded snack were 
15.50% with 72.11% in vitro protein digestibility. 
Also the calories in the extrudates are 377.01 
kcal/IOOg, thus it can be concluded that the product 
has great potential in combating protein-calorie 
malnutrition. Also, the multigrain approach viz. 
combination of cereals and legumes is very 
successful for developing protein rich extruded 
snacks. 

Protein rich complementaryfood mix 

Complementary food mix was developed from 

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

Table 24. Quality characteristics ofcoarse cereal 

based extruded products 


Parameten Values 

WSI 20.92 to 45.37% 

WAI 3.74 to 5.22g/g 

Expansion Ratio 2.64 to 3.18 

Bulk density 87.14 to 158.90g/cc 

Hardness 23.27 to 68.17N 

Breaking strength 1.063 to 5.94 N 

Lvalue 67.09 to 70.93 

a value 4.27 to 5.45 

bvalue 23.96 to 33.10 

Hue 78.19 to 82.19 

Chroma 24.54 to 33.44 

Overall acceptability 7.1 to 8.2 

Peale viscosity 94.5 to 234.5 cP 
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Table 25. Proximate CGmpodtlon ofnll1rtdous 
complementary food mh: 

P__,_ (w.11.) Vila. 

Moillme,% 4..47 
Ash,% 3,19g 
Pnain,% 25.13 
Fat," 3.43 
Catbcll)dullui, % 6l.'77 
Crude fim,% U3 
Qilcftnn, mefl00c 271.64 
Iran, me/I00c 4.98 

g1,11bl """' prolllin digeclibility, " 

Ca1oriM, i-vtOOa 386.4S 


Fig. 48. NolriliOllB ~lcmc:ntaty foodmix 

Development of fat replacer & hydrocolloW 
hmpearlmllletandbarley 

MolllbSllanu,DNYtdav.t:AK!Jia«b 

Prouu Wllldardlzlldon for rtarch fJolltion 
frompearlmilkt 

Stardi isolation process bas been S1anclardll:ed 

form HC-10 variL(yofpearl millet flour (60 BSS) 

at4000 rpmw:ith the4-S cenlrinlgaSiD:n cycles and 

1hedetailedproee!ihubeenmentionedinFig.49. 


Pearl millet flour (0.2Slmm) 

! 
In~ting at4S°C for 90 min in NaOH solution 

! 
Ccoirifugation 4000 rpm, lS min 

! 
Whitish sedimllllt obtained, SW!pe!lcled indistilled waterandagainr 

Repeati:d u:atil~ white starch obtained 

! 
pH adjusted to 6.S to 7.0 & filtered throup Buchner funnel 

! 
Driedat SO 0c inhot air own 

! 
Pearl millet &1a:r:ch 


Fig. 49. Procosa protocol tbr starch isolation 

fi:om pelld milllrt 


Ch.aracter:la:atfonofpearlmllktltardl 


Characterization ofpearl millet starch was done 


furphysical,chemical,nmctional(likeWAI. WSI, 

ES, EC and OAC index), sllllCIUml (Scanning 


elecll'Oll. microscope).dleologieal. (Loss modulus, 


stoni,ge modulus, pasting chara.cwristics) and 

thmmal properties (using ditfmmtial scanning 


calorimeter). The isolatedpearl millet starch was 

evaluated for ill cbemicel compoailian and it 


c:omained 97.39% stan:h (db), 2.412 % ash (db), 

0.182%protein(db)and0.016%fa1. 
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~Sllln:h (RS) 2A1% 
Dmro1e P.quivalmt (DB) 0 
Wlfllr AlMlarpticn Indmt (WAI) 108.66% 
Wlfllr Solllbilily Wee(WSl) S.96% 
OllAblOlplion <:apeclly (OAC) i.:n 
8-1-ion c.c;1y (BC) 94.0 
Em1llrlon 81abillty (BS) 100.0 

Fig. 49. SEM scan ofpearl millet stardi .. 
1 • 
1 • 
t' 
1 • 

J,_I______~'------~+ +_+_ 
~- .........~. 


Fig. SO. DSC graph for native pe8l'l millet starch 

Primary procadng md. value additfoa of 
pteudoee&nlt 
8.K.Alw••• Koda, MridalaD.uM.JUC.G1lpta 

~ofphyll~d propenlft or 
lraclr:wlu!llt 

Bu.ckwheat is a~ erop, belonging to 
the genus F-aopyrum of the family Polygonaceee, 
which is produ~ all ov« the world. In hldia, 
buckwheat is a 1radili.onal crop of'the high altitudo 
Himalayan tegion having m.ulti&rious utility. It i8 
highly nutritive and is also important as a 
pharma.:eulical pla:nt. PhyDcal pxopeilies of these 
buckwheat (Fagopyrum uCl4kntilm) Beed& have 
been determined as a function af seed moimure 
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-=ii. Vlll')'iDg :li:om 9.89-20.48% (db). l&ngtb. 
widlh, thickness awl geome!ric meen diameter of 
buckwhoat seeds incn!lllled signifirantly (p<O.Ol) 
:li:om S.29 to 6.02mm. 3.69 to 4.16mm, 3.34 to 
3.71mm and 4.02 to 4.52mm, mpedively with 
increase in moisture content. Sphericity had 
aignifiemi.t dilfcmmoea with moistuR: comcm ofdie 
seed.Thevaluesnlllge.dfto:m0.7Sto0.79. Thous.m4 
seedweight incmlsedlinoady:li:om 24.26gto26.61 
g. A liDe8r lrignilicant iru:ml8e ofseed Slll'fuoe ate& 

(S) fto:m 51.04 to 64.57 mm• WU observed at die 
studied moisture range. Bulk den.rity (p,) and true 

dmsi1y(p.) ~linearly (p<0.01) from 669.10 
to 615.38 kglrrf and 1136.88 to 1111.11 'll$f/m', 
1especlively. Buttho poro1ity increased significantly 
(p<0.01) from 41.lS to 44.62%. The eiiperimeu1al. 
!e8Ult8 of anaJe of repose showed a significant 
incmase of25.4S0 to 28.78". Atall m~CC!llent 
levels, the Blatic and dynamic c:oc:llicicntoffriction 
were mpimum on mild~I Slll'face and mioio11pn 

on glass surface. The coefficient ofinternal friction 
inele88ed linearly from 0.7S3 to 0.891. These 
propcrliesdetennineJatdiemidiedmoistureconlent 
would be helpful in designing the aquipmllllt for 
handling. Cnm.lrporlali.on, proce&&ing and storege of 
backwheat. 

Ckulqand.grad.IDgofbutkwhe«t 

Sorghum cleaner wu adopted for cleaning die 
backwhw seeds and the efficiency of tho mschiM 
W11Sd~aa 7SoA.. Perforated.metalsc:reen.aof 
rouod opeMnp having 4.Smm and lmm diameter 
we~ used for cleaning and gniding ofbuckwheat 
seeds. Tho pedalcum powerope11ded acxecm cleaner 
C1lm grader wu «dopled for die pu:ipose ofgrading 
back.wheatseeds. The capaci:tyand the efficiencyof 
tho grader were delrmlined as 20kg/h and 84%, 
1espectivelybymm•al (pedal)opemion. 

Debullblgofbaekwheat 

Budtwheat dehulling was cmied out 118.ing lab 
model abnlsive ddmUer (single abnlsive disc) at 
ditI'emtt moimn <Xllttlmt and n!Sidenoe time. 
Maximum ddinUing efli~ency of 56.34% was 
ob1Bined at 9.89% moisture contem at the msidence 
time of 60&. Sorghum dehuller (single abrasive 
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roller) and millet pearler (multiple abrasive discs) 
were also adopted for buckwheat dehulling. 
Reduction in dehulling efficiency of sorghum 
dehuller was observed with increase in moisture 
content. The dehulling efficiency was 55.70% at 
8.6% me. and reduced to 52. 76% at 11.25% me. The 
millet pearler with multiple abrasive discs gave 
45.92% dehulling efficiency at 11.4% me. 

Dehulling ofhydrothermally treated buckwheat 

The effect of hydrothermal treatment of 
buckwheat seeds on its hullability was determined. 
Duration for soaking and steaming of buckwheat 
seeds were kept as Omin, 15min and 30min, 5min, 
1Omin and I Sm.in, respectively for this study. The 
results showed the maximum dehulling efficiency of 
70.1% for the seeds soaked for 30min and steamed 
for l 5min. The dehulling efficiency of completely 
parboiled seeds (TIO) 
(Table26). 

was determined as 70.6% 

Effect of hydrothermal 
antioxidant properties 

treatments on the 

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

interactive effect of soaking and steaming were 
significant on the antioxidant properties of 
buckwheat flour. The total phenolic content ofthe 
treated buckwheat flour ranged from 363.06 to 
523.71 mg gallic acid equivalent/lOOg dry matter, 
the flavonoid content ranged from 188.48 to 
419 .65 mg/IOOg dry matter. Total phenolics and 
flavonoids were found to increase with the 
duration of steaming. The radical scavenging 
activity in terms of2,2-diphenyl-l-picrylhydrazyl 
(DPPH) ofthe treated samples were found to be in 
the range of52%- 70%. 

Design and development ofoatdehuller 

S.K.Aleksha Kudos andAnil KumarDmt 

Experiments were conducted to evaluate the 
performance ofsunflower dehuller (impact type) for 
dehulling of oats at 8.12 % and 13.33% moisture 
content. The dehulling efficiency was found higher 
(67.76%) at 8.12% me than at 13.33% me (37.94%). 
The overall efficiency of the dehulling system was 
also found higher at reduced moisture content. The 
values were 59.52% and20.97% at the me of8.12% 
and 13.33%, respectively. The dehulling efficiency 
as a result ofhydrothermal and kilning treatment of 
oats was 46% and 45 .8%, respectively. 

Table 26. Effect of hydrothermal treatments on dehulling of buckwheat 

Treatments Colour quality of ftour Debulling efficiency, '10 
Lightness Hue Chroma based on Kuprhz formula 

Overall 
Coefficient emdencyof

Coefficient of debullingofwholeness
bulling of kernel q,% system,o/o 

Tl (0/5) 83.61 1.48 8.18 94.98 0.37 35.23 61.60 


T2 (0/10) 85.27 1.47 8.69 95.47 0.43 41.17 64.28 


T3 (0/15) 89.36 1.47 8.66 95.36 0.38 36.10 61.35 


T4 (15/5) 87.64 1.46 10.01 92.41 0.29 26.39 53.44 


T5 {15/10) 86.78 1.50 10.5 94.51 0.58 54.90 64.12 


T6 (15/15) 86.56 1.47 11.08 95.83 0.46 44.32 59.38 


T7 (30/5) 87.63 1.47 10.68 92.96 0.3 27.54 52.92 


T8 {30/10) 87.32 1.43 10.29 94.55 0.5 47.02 57.75 


T9 (30/15) 84.1 1.46 11.01 96.69 0.68 65.49 70.10 


TlO 80.24 1.39 13.48 98.45 0.59 58.25 70.58 
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HORTICULTURAL CR.OPS PROCESSING DIVISION 

A Vlll•e dulin on commercial e:qiloltatia. of 
ucleruWbedfndtlofU':lbllJ.ZOt&e.of'Raja.IOlm 
P.C.Sbanuo.dR-11~ 

Optlmb:atlon ofmethod for at111.etion of}«arui 
plllp 

Different puJp c:xlule1ion technique!J (hot and 
ccld process) 'Mlftl tried to assess lho quality and 
NCCVety ofpulp fr:om.]IZ1'IUll fruit. Inhot ex!nielion 
method. jlDfWll fruit wete ~ for S min. to 
sepanue the pulp from the seed and then passed 
through tho pulper to oxuact !ho pulp whilo in cold 
exttaction.Che ftuit8 we.re directlypassed through the 
pulper without any heating. Hot emaction WU 

foond mOBt appropriato as it resulted in higher pulp 
reeovery (68%) wilh deep p1.11ple colour. Cold 
emactionmethod, on the other hand gave 63% pulp 
yiold (Tahlo 27). The ,....,_,.------:: 
quality plll1!lllleten in 
hot an.d colda!racilld 
jamun pulp were 
foond to be 12.0 and 
12.8'B TSS, 1.18 and 
1.33 % acidity, 3.35 
ad 2.27 pH. 0.718 
ad 0.881 OD at 632 
nm (Phenols), 
respectively. Total Pig. 51. EmacliOll. ofj11m1111 
antioxidant Cllfacily pulp in procall 

Table 27. fhydco-dlemlal piOJ!fi lki of/unmpulp 

ofhot~pulp_, higher (0.213 OD at S17 
nm)as comparedto coldextractedpulp(0.211 ODat 
Sl7wn). 

StoragellblblHtyol.}«auRTSbeverage 

Mintbaaodjl.lll'lllll RTS bevempswere p1epa:rod 
with12'BTSS,0.2.S %acidityandS.0%mintc:x1raet. 
The emd. prodllct was evaluated for sensory quality 
andwlflifounderambientcondilion.BodiTSSand. 
acidity did not wage DlllCh upto eetlllld month of 
stonige the.Te8ft« incM8.llCd gradllally and reaclled a 
maxinmm value of 12.6"B for TSS and 0.28% for 

acidity do: six month 
of storage (Table 28). 
Vitamin c d~ 
while browning 
increased during 
storage. Though, the!e 
w1u progressive 
decrease in sen.sory 
quality af the produrt 
yet the bevmlge Wll3 

still hi&hlY accep1llble 
upto four months of 
ambientsrorage. 

Efl'eetofl-MCPUld.ebltouneoethlgon keeping 
qulityofba' 

Ber fruits barvemed. at mature green 9111ge were 
treated with 1-MCPat600 nlL~for 12ho:or8and2% 

Pulp MCOvay (%) 
TSS('B) 
Acidity,"
Q,JoarwlwlL 

pH 

•
b 

Pbaol (OD ItSl7) 
Total ..m.mdentcapacity 
(0011632) 

68 
11 

I.I& 
14.57 
&7.SS 

- S.28 
),)$ 

0.718 
CUil 

63 
12.8 
1.33 

17.73 
102.13 

- 6.S6 
U7 

o.sg1 
0.211 
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'labJe 28. Eft'«torstorqeperiod oa qulltyofJ- R'.l'S beYenae 
NU(OD.a8'ot+ Tiii AddltJ WuilDC __, aha 

.,..w (°II) (%) ,....,...., WT,......, -
I 12.0 0.2S 8.13 0.018 8.66 

1 12.0 0.26 7.74 0.621 8.U 

J 12.1 0.26 7.fl!J 0.028 8.12 

3 12.2 0.27 6.91 0.03!1 7.6S 

4 12.4 0.27 6.40 0.047 7.14 

5 12.6 0.28 S.25 O.o61 6.41 

' 12.6 0.28 4.34 0.084 S.37 

chi:tosan sollltion alone or in combination ofboth. 
Tho tn!ated fruits were lltoied under ambient 
condition. '!'be result showed lhat both 1-MCP lllld 
chi:tosanCMtingwereqai:teeffective indelayin.g the 
fruit softening lllld ripening. Maximum extension in 
shelf1ifeofberliuit 'Ml8nolioed whentheii:uillJ~ 
treated with the comb:inati.on ofbotb. However, 1-
MCPalone doubled1h1uhelflife(14 days) ofberas 
wmpw:ed1o-1rollllllllpk, whidi. luledonlyfor 7 
days. Biochemical parameters were better 
maintainedin1hefruits 1n'Jatedwitheither tnlatment 
a&~ to unlmltA:d fruil8. The ato111ge life of 
c:hitosan treated fruil8 inC!el!Sed by 5 days lllld 
eohanced fmther to 8 days when the fruits wen1 

lmlled with the wm.bination of both (Fig. S3). 1-
MCP delayed the degrcwiog p~s bQ1 did not 
control the decay lou. Whereas, chitosan coaling 
TI:d\1eed fruit spoilage aa compaml to all other 
treatmentll 

" - " 
{ I~ 
• 10 

~ ' 
--6 iI . 

• I ,...,., 
Fig. 53. Shelflife ofbc:raa Nreded by 1-MCPand 

dlilO- ooalillg 

Evaluldon orcompact 6'a1t e;ra4ec' ror oblong 
llDdrowd l'rllit 

Compact fruit grader was deiigned and 
evaluated for its performancebygrading bufruit 
variety Umnm. The machine was operated 
continuously by l'Ulliling at three diffm:nt speeds 
(16, 24 and32 tpm) for 2h. The machine consists 
ofrotating disc at a specific inclination with fulD' 
grading boards. The grading efficiency of the 
machine decreesed. with the increase in the speed 
of 1be rotating disc and the highest grading 

efficiency ofabout 900A. wu observed when the 
machinewaa operatedata. speedof16 rpm (Table 

29}. Thismachineh.asthecapacityof303,375,and 
460 k:slh withgradms efficiencyofaround 90, 74 
and 65 %, respectively. The machine grades the 
fruit in four diffelent gradell viz. <2S mm, 2S­
30mm. 30.35mm and >35mm diameci:r. The 
machine ia most suited for both oblong and round 
fiuits 1111dillopemtedbylhpelectric motor. 

Table 29. Performn~ ofcompedft'att (ber) jp'8der•. d.lff~··.... 
16 303 89.72 

24 375 73.S6 

32 460 6S.06 
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Fig. 54. Ol:mpact ftuit (Ber) grader 

<ZSmm 1!-30mm 3~3Smm >3Smm 

Fig. SS. Ber fuiil3 graded by the developed machine 

Devdopmeatofproeeu teehaology forllrowalng 
iahibidoa. novel product devclopmmt aad lly 
pnldad1ldllzattonofpear 

RmLelll Kllllw;P.C.Sb:rmaandS111111Klllmr 

Efl'eet of ripen.Ing lltage on bnnndng a.ad thme 
firmDn• otfrahmpear 

Ripen.ellll of pear fruit was assessed for 
nudwiical sfu:ing and sub!equent storage ofslices 

Tll'bk' 30.Effect ofripm'•it~onqualityofpqr 
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with least b.tow:oiag. For thiB, pears were pi-:d at 
20"C forvaried lengthoftime to obtain the diffemrt 
ripenon stago and !hon wei:e sliced after attaining 
three level of maturity viz. 21e riporin,g (75 N). 
ripened to an avemge firmneu of 59 N and over 
ripened to a fimmen of 43 N (fable 30). Both 
smelne!IB and brow:oiag index. ~ while 
villlmin C decrea.led with the advancement offruit 
ripening. Pearsliood at43 N taste good but itwastoo 
eoft 1o wilh.sUmd Che medwinical slicing. Btow:uiug 
inda: at this stage wu found to 'be higbest (61.24) 
among all olh« ripening stages. Slicing at higher 
fiom t88 (75 N) mmlled iD leasl brow:oiag ofa1ke8 
but texture was 'llllACCep1ably hard for ~ eating 
with poor flavour. FimmessofS9 Nwasfound more 
awxopiiate forsli~ ofpeer. Pear at this fium 88 

8liced well and had 11.QCe.PCable colour, flavOlll' and 
sweetness. 

............... 
TSS('B) 

Aciclity (%) 

llblllnp.­

13.23 

G.34 

........, .....ddq .......,... 
13.89 

0 .31 

l'1lllJ ripe 

14.60 

0.29 

pH 

Vk. C(mgllOOg) 

4HI 

7.11 

4.13 

4.30 

4.32 

3.23 

BmwDing inclex. 

Finm!Ml(N} 

56.38 

74.8' 

S8.S3 

38.S7 

61.24 

42-" 
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OptimlatiOll ofbblothln& m.ethocl for bllibWon 
ofPPOadl.Yltyln pear 

Heat llability orpolypbcnol arid•ee enzyme or 
pell' WU ~ uaing llte8m, hot wmr and 
microwave blanching with respect to total 
inactivation or polyphmol oxidaae ac1ivily fm 
sublCC!Utlltdrying. Relative colourchengetandPPO 
activi1y wem atudiod aim? ~blanching time. 
The remb mowed that the cmzyme activity 
decreasedwith iDcrwe in the blancl!ing time (Pig. 
S6). Among different methocla, microwave 
\>hmc:bingwu foond mod eft'ective in iuhl'biting the 
PPO activity. There .,.... complete inactivation or 
PPO afler 2minofmicrowave1'1ancl!ing ~ 
tu hot wider blanching. which tuok almollt 6 min to 
Ielldl the 11tage ortolal cmyme illactivation. Staim 
blancl!ing for 10 min tellll.ted in 3.8"/o Mlid111l 
activity of PPO and wu leut effective. 
eou-rtiomlw11ta bhmdring ~ted inmo~ IOI& 
ofwalz:r aolable" j1e11• i11•. MJcrowa.veblancl!in&11'81 

moro effective in maining tho maximum nulrienta 
~ vitllmin C. The IClllb al8o auggmed 1hal 
yellOWl!tSll (b valae) and bri8htneea (L Vlllue) 

'· 
,. 


l 

t . 

i .. 

~ ,. 

• 

---· ---·.. 

• 1 l i J '5 & 1 ' • 10 

Fig. 56. ~ ofblmchingmdhod ODpcal PPO aelivity 

coldributed:mon: to lhc biuwuiue index C0111p111edto 
therednel1 (a valae). 

IDhlbitoryeffectofvariou1mt>bnmnblsqmb 
Ollpearbrowlltng 

Enzymlllicbrowning impainthe-ryqoality 
of lmh Clltpc:ar. SludyWBI ~to dc1erminc 
the dl'ectiveneu afditfemrt anti-browning agenta 
£ar inln'bition of enzymatic browning in mm ait 
pes. The pell" llicca wm: dipped in eolution 
containmg di11'erent concenlrationof&llCOrbic acid, 
citric acid (0, 0.25, O.SO, 1.0) and cystein (0, O.OS, 
0.2S O.SO%). It wu obacnai tbal: m1111wwlling 
tseCed elices had «ignificantly lea cat rurl&ce 
browning "'1nq••ed ID 1llllreated llicea. Hl>wever, 
the c11'cct of ei1ric ICid wu only temporary lllld 
sample showed the aign ofbrownina within 8 hrof 
slicing. Theatmalt with llSCOl'bic acid and cystein 
«igntfir1111ly mfi1c...J enzymatic mowaing but lhc 
tlicel IJelblcl with O.S-/o cystein (Fig. 57) prevent. 
cut surface browning for a much longer pmiod u 
compared 10 1.0 % uembic aeid tmitmmt, which 
showed high enzymo activity within two dayt of 
stongo. 

EO:ect of OllioD ud prlic atract on peer 
browning111111PPO•ett.tlJ 

Onion and garlic cmact W1lll ptcpmed by 
Cl<ttaCtiq the onion juico with equal qu111tity of 
war and ill ef!'mdl were dettrmined on pear 
polyphODDlor.id1to, Hllllledex1ml:t wuobttinedby 
boilina the extract for various timea Ill: lOO"C. The 
browning ofpoar slicos wat "'1ardodby bo1h fresh 
lllld heated onion eXlr&Ct but it bad die mui1DJ1111 

inhl'bitory effect when hected ex1ract wu used for 

I 


4min Sminlmln lmin 3min 
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Fig. SS. Browningofpear as infi\UmlXld bycylteine 
treelmellt 
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Fig. 60. hlhi.b:illoiycdl.'eet ofODiOll. emac:t w PPO 
activity ofpear 

dip treatmem.. Addition ofonion and garlic ema.ct 
that had been boated Ill 1OO"C caused a mmger 
inhl.l>ilOry effeet•pearPPO Chm.!he fteMone.The 
polyphenol oxida.se ofpear wa.11 inhibitlld by onion 
extract and this inlnlritol}' effect of polyphenol 
oxidase increased with the increase in tho 
tanperature and time ofheall:d emact (Fig. 60). 
The extract heated for 10 min reduced the PPO 
activity by 43% 1111.d furlher increase in he81iog 
time had little or no effiict on enzyme inhibition. 
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Tboup dipping ofslices in the exiract impaired 
the sensory quality oflhe :liui.t but it could be a 
partial substitute for inlnDiting pear browning by 
symheticanti.·'brow.ning agent 

Etlect offirming agent on qll.Blffy offrub m 
pear 

Pear fruit discs ~ used to determine the 
efficacyofvarioUBchemical. treatments (CaCl,1111.d 
cBl.cimn lactate each at 0.25, O.S Bild 1.0 %) to 
reduce enzymatic brownins and excessive tissue 
softening. Firmness of the pear discs 
propoltionally increased as the level of both 
firming agent increased.. Addi1ion of CaCI. 
p:n1Vented textural dlrl'i.ciencies such as mealineH 
andlossoffumness and 1.0% c.q.tr\latedslicell 
had 1be highest flesh fumneas value of all die 
ttutmeD1 levels tested (Fig. 61). However, this 
treatment resulted in off flavour ai this 
concentration. Although CaCI, resulted in 
maximum flesh fiunness but 1% cal.ci1DD lactate 
dip was found beet to mainflesh firmness ofpear 
disc while minimizing the potential for off 
flavours caused bytu1eofCaCI,. 

H •• • t.C:U.- ,....... : I .,..

- a • ' 

j::~-.oiy.. i ~I If j" II 

• --""""" 1-Lti"i t . . : . . ' .........".....,..,.., 

Fig. 61. Emctofcalcium salts onfirmness and 


sen&ary quality offteahcut pear 


ShH' life or fnlh eu:t ,_. ln8.t8d with and· 
bniw:ulllg agent 

Effe.c18 ofvarioos trelltmen:U were ewluated for 
extemding the sholf life offtesh cut pears. The pear 
s&eswere dippedin a solution of0.5%C)'lltoin(Cys) 
alone or in combination with 1.()% ~ lactate 
(Ca1) fur S min and then sllm!d at S"C fur 10 days. 

Colour ~ during storage waa signHic111111.y 
infhien.cedbythestorageperiod. Browninaofstored 
sample in tmns of brightness, hue and chroma 

http:oxida.se
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~ with lhc: iluiRue in the ltomgc dwalian 
(Table 31). Sublbmlial d!.lnp1 in colour were 
moltly 01-lvedduring the tint 6'w ci.y. ofltonge. 
At the end of1tonp, the brigldncl1 v1lluc: of!rah 
cupear treGedwitbboth cylteitllllld c•lcjum ~ 
WU 1ignificmtly higher (fil.7fij UHHjM1od to the 
aim Ila~with ey111ein aloDC (63.4&). ltWU allo 
noticed !Mt both briaJdneH and whitenea index 
equallydel!Cribmthe chmge1 Inft1llh cutpmr.Thlll, 
the combined ~ of eyllein and calc:ium 
ltclate CID. provide 5 ci.y. lhelflife when lhc: Pl*' 
wereslioodataputiallyripem&eofSSNfimmoH 

EDPo•pro....tncofaonlaforvalueaddlUon 

One EDP wu condnc:ted on proc1111ing and 
utili7.ation of aon1a into novel value added 
products during December 2013. Entnipnneurs 
from Punjab and Oujll'lt partictp.ted in this 
traiaingprognllillDA!. The tnDning wasorpnindin 

ordcit to cDIIlllHltCializ the trdmology dDveloped 
for procetaillg ofaon1a illlo diJreren1 value added 
products like aonl.a candy, moulh :fielhemr. 
laddoo, ready-to-aerve bevengll8, jelly and 
murabba. Participants were given hand on 
aperic:ace for JRP8llltian of thcee producll and 
wm-e evaluated 1hioogh their sinm!ation lllllll"Cile 
for mmmfac1mingdivcrtifiedproductsfrom.aollla 
andothergjmjlariiuits. The partic:ipmlta winabo 
ellpDred to mchinf#Y and toot. required for 
elllablishing small scale proco11ing1111its for amila 
:fiuita. 

Shir.me ealumeement of frelb-eut fraJbl llllllg 
cmymetedmolOIY 

SCU111 JCwmm; R••C811~adV.~Nllllllll 

StalldardizUiOll ormethocl for mh•ndq lhelf'. 
Hfeofpomegranateuill 

Theexperimentwu=iduc~anpectinmethyl 
eaterue(PME) andCa..treated arils uiDareeponee 
surface me1hodology. The containers, utensils and 
probable -rac.:. libly to 4.'0DIO inwnllll:t wilh the 
ftuit&larile u well u pomegranate lhlits were 
thoroughly washed and sanitind wilh 0.01% 
NaOCl. The expczimmta! mill a1lllckd mmuel!y 

were :tint waahecl wilb. distilled waler and then 
dipped in 0.0 I% NaOCI for I min. The llrill wore 
dipped In O.OS M acelllt.e bu1l'cr (pH 4.0) ...,,,i0 hic 

'lllbJe 31. Oanr 111 coiov.r nine dmfq .mnpeffnlb. eat par .. ,.. CJ I c,.+c.I C) 
7 ,..._.) •..,, ...., Bwl 

(L") (L") 

0 7~ 78.47 46.1' 

1 71.33 7S.24 45.9' 

2 6&.12 73.61 44.97 

3 '7Cl.22 72.05 45..40 

4 66.30 QI.SI 45.77 

s 63.~ "1.76 44.80 

C):I Cail 
BJ 

C,. I 
er-

c,.+c.I 
er­

"'6.o3 30.74 29.33 

'46.48 

45.36 

31.83 

32.80 

28.73 

30.86 

46.1111 

44.70 

32.16 

34.14 

30.81 

31.77 

46.02 34.03 32.09 
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food-grade PME and CaCli_ and the dip treatments 

were performed in a water bath having 35±2 °C 
temperature. To overcome the problem of fungal 
attack, sodium benzoate (0.07%) was also added 
along with enzymatic treatment. Finally, a solution 
was prepared by mixing all ingredients (PME, CaC~ 
and sodium benzoate in 0.05 M acetate buffer, pH 
4.0) and the arils were treated with this readymade 
solution to reduce reaction time and minimize 
leaching losses. The control arils were simply 
washed with chlorinated water. After treatment, 
pomegranate arils (treated as well as control) were 
drained and dried under shade with forced air. The 
treated and untreated arils were packed in25 µLDPE 
perforated bags. The perforation was provided by 
piercing 8 uniform pin holes to avoid anaerobic 
growth during storage. The samples were maintained 
under low (5°C; relative humidity 90%) and ambient 
(25°C with 60% RH) temperature conditions for 
evaluating the shelf-life. By applying optimized 
treatment; 249.33 units of PME along with 1.70% 
CaCl2 for 24.93 min, the shelf-life of treated 
pomegranate arils could be extended by 28 d 
compared to control having shelf-life of 20 d under 
low temperature storage conditions. The shelf-life 

ANNUAL REPORT 2013-14 


under ambient condition was 2 and 3 d, respectively, 
for control and treated arils. 

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

The firmness of pomegranate arils decreased 
with the advancement ofstorage period (Fig. 62). The 
firmness oflow temperature stored arils was found to 
be 0.511 N on 20th d for control, while the 
corresponding value for treated was observed to be 
0.630 N on 20111 d and reached at the stage ofcontrol 
sample (0.519 N) after 28111 d of storage. So, the 
enzyme assisted calcium chloride treatment was 
found to extend shelf-life by more than 8 days 
compared to control. The changes in PLW were less 
for treated (1.20%) samples as compared to control 

Table 32. Changes in colour scale (L, a, b values) of pomegranate arils during low temperature (5 °C and 
90% RH) storage 

Day(s) Colour scale 
after 'L' 'a' 'b' 

storage c T c T c T 

0 40.39±3.165 40.39±3.165 40.43±5.284 40.43±5.284 6.31±0.978 6.31±0.978 

4th 37.19±4.796 38.46±3.631 41.03±1.311 41.82±2.282 15.73±5.550 16.55±2.510 

8th 33.50±4.181 37.81±1.209 42.08±14.364 43.15±3.585 17.58±3.924 17 .77±2.591 

12th 32.48±1.815 37.31±4.015 40.89±3.069 42.32±11.310 14.05±1.242 15.39±1.605 

16th 31.64±2.419 37.63±8.879 35.98±3.247 36.12±1.111 12.59±4.215 14.25±0.514 

20th 31.07±1.764 37.90±1.684 35.04±8.799 35.70±7.386 12.46±4.635 13.17±3.390 

24th 32.10±0.605 36.91±2.165 28.74±2.559 31.70±0.779 13.66±2.789 13.20±1.068 

28th 29.69±4.182 31.85±8.693 11.28±4.922 

32nd 26.34±1.828 29.86±6.394 6.63±1.448 

L, a, b represent the color scales for pomegranate arils; C= Control; T= Enzyme treated arils; Scale value±SEm; n = 3 
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Fig. 63, Cbenp in pliyliological 1011 in wli&lll of 
pomegruao mill during low ltmijNtawe(S °C lllld 
90 % RB) llXJtage 

(l.S3%) (Fig. 63). Thus, thepbylioo-cbemierd delaof 
the low tanpecBtDre ltDred po!llf:grmale ari1s 
111gge11ted 1hat the limullmleou. 11pplicllian ofPMB 
and calciumchloride waa cepebk ofmeJdng the cell 
walllpomegranate arils tis!llle firmer enaugh to 
prevent weight 1-for llJDillll times and extended 
the lhelf-lifcby8 d comparedto can1rol11Dd«si!Dll• 
conditicm.s. Semary evalwd:iOll of the ccmlrol ll!d 
1rllalDd mmplea abowed a 8llDIOr}' llCOl6 of1.S md 
8.0, respeclively, for control end trealed at iz• d of 
stoniF, while the respective ccmm1pnncling values 
were S.S md 7.S at 2'f' d of 11mlige. 'Iha valuo 
decre•tcd to s.25 at 289 d of l!Orlge for tbe enzyme 
1rllalDd wnp1111. So,onthebailofaemory-, tho 
pome~mill could be laidacc:eplabk up lo20• 
d. The respective data for ambient storage have been 
elaboratedinTable33. 

Microbial quality and btocllemtcalp~ 

No Sa~ Staphylot:occtu md colifonill 
wim: p1 mtin fRth u well llOmlpom"Cl""*llil 
ample. during storage. However, total plate count 
inae8led ahmply for CODlrOl 111111plea (from initial 
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TPC of llxlO' to 63x1O' cfu/g at 'l..t' d) while it 
l"'rlwf the WiieipODcting valuo ID ccmlrol for 
lluted amplea (6hl o'cfu/g) OD 32"' d 1IDda low 
temperwture storage. Overall total mtioxidant 
capacity (TAC) increued daring low llempe:tature 
atomgc for canlrol u well 111 trealed mnpka 
(Fig.64a). TheTAC proUocll:d the con1rOl1111nple& tip 

ID 2/J• cl, batthe tIDlllllci samples smvivedap ID :ZS" d 
of Aongc, t.bougla die rcepee!M: in.QCUC: in TAC 
ftom initial value (3929.59 nmols ofucodric acid 
equivalentllfg f.wL) WU 4518.91 (can1rol) and 
4918.87 (treatmc:lll) mnoll of ucorbi~ acid 
equivalentlr'g f.wt. (Fig. 64). Ferric tt.ducina 
llJltioridant power (FRAP) also cormboiatecl with 
TAC and ineicucd during 1rt1nF. though die 
increue wu more in treated samplee competed to 
ccmlrol, thus, suggeating less shelf-life of control 
fruibl incompmiaon10ln!atedlHB (Fi&.64b). 

The surface browning of ftui.ta ia invariably 
attribulmd ID enzymatic oxidation ofpolyphmolsby 
polyphmol md"CI {Pl'08) in the JIR'!lelll:e of 
atm09Pheric oxygen. The actvity of PPO incresled 
coDlinuausly during1tm.pbothincontrol as well u 
!Rated llill, thougll tbe m- wu more 
pro!HHl"<C°d in control 'l1le PP0 activity incresled 
from an initial value of 162.25 nmols of 
pmpurogallinprochu:ed/miD/gfruitWght to 512.04 
on 24'" d in control ftuiU while the corresponding 
valall for trceted mila w 404.59 mnol1 (Pig. 6Sa). 

The~ (LOX) enzyme - mtidalivc 
c:lepdation of~ fatty acidll to canjuptecl 
di1111111. The LOX activity also showed the similar 
1rc:nd duriDg die ltmage period (Fig. 6Sb). It 
increaed from a mjnjpn1m valu.e of89.92 to 370. 11 
and 374.49 nmola of conjugated dienH 
produced/miD.'g.~lively, forcmll'Dl md1leated 
pomcar-te mil .amplee afler tbe end of their 
storage period. 'Iha respective data fur ambient 
atotap ha.vo been 11D1mnie111ted in Table 33. From 
these re1uli8, it may be 1uggestec1 that the 
ainm!lallllOWI affect of PMBand calc:imn ionsmight 
be n111po111ible for the deenued and delayed LOX 
llDd polygalactuninue (due to improved ti88UC 
finnneu) and PPO (due to prevelltiOll ofenzymatic 



MINUAL REPORT 2013-14 

'labJelJ.l'hydco-dlemlal mkrobloloataJ. a.ad blodlemlW proftleofpom.earaute a:rilll 4ar1Ds uabkat 
(25 "c llDd '°%RB) nonae 

....._._. Calnl n.t.l 

14 2..4 4•4 14 2... 4•4 

L ~.16 32,441,Uit 36.'J&M..14 ~.16 48.~.82 37"°"""71 

• 404~.28 42.77:1:1.94 41.82:1:7.78 404~.28 45.0~.46 SG.SOl:l.50 

b 6.31:!0.98 U'7*1.76 9.42"'4.74 6.31:!0.98 13.31:1:5.73 14.45ii4.Q3 

l'imDM(N) 0.734de.06 o.60&*006 o.,26:!0.04 o.~.07 0.682:!0.0S 0.$8""°'°' 

PLW(%) ~.04 4.66!02.2 1.~15 1.7SIO.OS 

TFC Ceo&. uo•1a> 13:!0.S8 47;1;1.u 89.33:1:3.18 ll:W.$8 .W.1.15 81.67;1;1.86 

TAC (mDOla of 3!119.59;1;33.56 4075.~1.81 4672.49;1;16.78 3929.5!1;1;33.56 413!1.0W7.74 4685~11.05 
umdliceci4 eq/g 
f.wt.) 

FRAP (mnola ofFe .. 273..ua.23 330.~Jl 366JOl-112 273..ua.23 341.?W.32 383.2!lil.23 
-.'gf.wt.) 

PIO(mDOla of 162.25:!0.41 315.nu.oo 533.1~75 162.25:!0.41 293.4'™'40 462.80:!:0.66 
papanipllin 
pnicbecllmm/g 
f.wt.) 

LOX (Dmo1a of 19.92:16.90 192.72:1:S.79 420.41:1:3.79 89.92:16.90 116.ISl.'J.79 383.lSd:S.79 
canjaplled &na 
p!IOdueedlmlal I 
f.wt.) 
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~ i sooo 
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Fig. 64a Fig. 64b 

Fig. 64. Tolal. llllioxid.mt ~ (64a) 111d fc:nie RdueiDg llllioxid.mtpowa:(64b) ofpomegl111111e azils du:r:ing 
low llimpe:tanue (S C and 90 % RH) ll1'0r1lgo 
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Upo11v1enaJe 

u 1~ n P 1 11 

Fig.6Sb 

Fig. 65. Changos in polyphenol oxidaso (6Sa) and 

lipoxygeiwe (6Sb) activi:tie« of pomegranate eril8 

during low tempeudure (S •c and 90 % RH) storage 


browning) enzymoactivitios in1n'JIJted pomegranate 
aril& comp1111ed to UD.lmltedOlle8. Itmay be infem:d 
that by applyins 249.33 'llnilll of PME along with 
l.70'A> CaCI, for 24.93 min, tho shelf-life oftn!atecl 
pomegnw.ate mils oould be extended by 28 d 
oompa:r:ed to con1rol having shelf-lifo of20 d Wider 
low temp~ {S •c; relalive humidity 90tA.) 
storage oonditions (Fig. 66). The sholf-lifo under 
ambient coodilion waa 2 and 3 d. I"8pectinly, for 

Fig. 66. Quality of*-Ipomcgnmale milsat low 
tempo!~ 

con1rol and lmiled aril&. A Ielldymade solution has 
beenp1epered,theuwmentof'Which(forrespective 
standardi7.ed limo), can prolong the shelf-life of 
pomegranate arilB. The solution oolltliin3 all 1hc 
injp'ediel!U as •wifilld mixture, thus, metin,g 1he 
application process simple, USCll' friendly, cheap, Ion 
timeNqlliringandpNVenliogladring1-. 

Devdopmeatofproeeu protocolfor de-blttedng 
of'Jdn.avwjuke 
8ull 1Umu;R•melll"-?wtPCSluma 

Emactton an.d etttmatlon of Hmonln sad 
n.a:rlnglD 

Fore:mactiO'lloflimonio. liom.seeC3 andpeelof 
kinnow, 2.0 g each of seeds and peel, we:11e 

homogenized with SO ml ofnis buffer (0.1 M; pH 
7.0). The brolh wu illcubaled at 4(tC ill a shaker 
( 150 i:pm) fur 24 h. After 24 h, the resulting extnlct 
WllB filten!d lbrough 
two layers ofmueJin 

' .·' -
cloth; acidifi.ed to -y.- .~: _, ·./
.' 

pH 2.0 using S N 
HCl •nd kept ~ 

~· 

i 
undis1mbed for 15 
min. To the aciclitied 
e~ added SO ml \: ... 
of chloroform, 
mixod vigorously Fig. 67: Phase sepmalion 
and allowlld tosland bttwU11 water soluble and 
for 30 min in a fill so!Ule ~Ot!B of 
separatory funnel. kimlow seed 
Forkilmowjuice, SO 
ml of jaioe was mixed directly with SO ml of 
chloroform and allowod to Aand for 30 min. Since 
limonin i3fut BO!uble, itcome&inchloroformportion 
whileofh.erwatersolublecle'briscom1:3inwater(Fia. 
67). The docanmd chlorofoon was u.sed as limonin 
ex1n1c;t. Limonin W1l8 mimlted UBiog Burnham 
reagent withslightmodifu:lltions (Vaks andLitshitz, 
1981). 

For emaction ofuaringin from seeds and peel 
of lrinnow, 2.0 g each of seeds and peel, were 
homogenizedwith SO ml ofTris bu&(0.1 M;pH 
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7.0). The bnith was incubated at 40'C in a shakm: 
(lSO rpm) for 2 b. Afta: 2 h. 1he Nmlting e:xuaci 
wu filtmld through two layers ofmuslinclothand 
cenlrifilged at 7000 rpm for 30 min. However, 
kinnow juice was filtl.!red directly (by omitting 

homogeni7.ationendincubati.on8Ulp8)1broushtwo 
layers of muslin cloth and ~ (Bltak, 
India) at 7000 rpm fur 30 min. The reiUlting 
aqueous extract was used as na:ringin stract and 
for eatimation of tote! soluble protein. Naringin 
content was estimated colorllmtrically using the 
method of Davis (1947). The values of various 
portions ofkiDnow (viz. seed, peel a:ndjuioe) iR 

gi~ in Table 34. The data showed that limonin 
(6845.24 ppm/g) a:nd aoluble protein (53.86 
mglml} WC!\l !\l})Orted highest in kinnow seeds 
while naringin (15825 ppm/g) was n:poited 
higbestinkilmowpeel. 

EJ:tnetlon and atlm.a.tfa. of llma.oat&-D-lhlg­
l1u:tonehydrvlllle (LDLH) 

Kinnowseeds were ex1nlctedftomkimlow fruits 
after their juice exttaclion, wuhed. dried under 
llhade at room ~. pac:bd io. LDPE b.g8 
8lld stored at ambi.em and dried place lllttil their 
intended US&. The =zymo WllS extracted by doing 
slight modifiClllioll3 of $b.e mc:W.od adopted by 
BieU». m and Manners {.2004). The seed3 we:re 
ground in 0.1 M Iris (pH 8.0) exttaclion bull'er 
COJllajnjng 1% NaCl end 3% polyvinyfpyrrolidone 
(omillibi ll3C of soclium dodecyl 811lpha!e). The 
.-!ting broth was placed for 2 h in a shaker (150 
1pm) and :liltc:n:d Clrrougb two layers ofd!ee6C<:loth 
afterwards. The emact was celllrifuged in a 
mngeiatedainlrifugeat700Chpmfor30minandthen 
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Fig. 68. Fig. showillg a.run tor LDUI Mtimatjonby 
BPLC 

supemalllllt - filtm:d through gnide-4 fill«pl1plZ. 
The resu1tin,g el!nl.ct was then filtered through 0.4S p. 
nylon membrane and wied. for funher mialy&is (Fig. 
68). 

High pressur:e liquid ch:romatognipb.y/HPLC 
(Model: D-2000 Elite; Make: Hitachi, Japan) 
consistedofnversophase CIS column and diodo 
array detector. For LDLH enzyme, S2S µ1 ofIris 
buffer (0.1 M;pH8.0), 350 J.1.l of300/o acetoni1rile, 
100J.1.I of l mM limo:ninandS µ1 ofem:yme emact 
were mixed1horoughlyand incubatedat 3,.C in a 
waterbathfor a defined time. A&r compldionof 
n:action, 20 µI of0.2S M EDTA W1111addedto1he 
reaction mixlme. A blank containing the above 
S30µ1ofIrisbuffer(O. l M; pH 8.0), 3SO J.1.l of36'1Ai 
acetonitrile, 100 µ1 ofI mM limonin and 20 µ1 of 
0.25 MBDTAwas also run simultaneously and80 
µI of each (blank and iactcd) fed for HPLC 
analysis. The ~ in limonin coneemrauon 
wasmonitoredat210 nm ata flow rateofI ml/min 
1broughdiode array detector(DAD). Thepeakand 
areawereqwmtified(Fig.69a,b)andconvertedto 
ppm ua.iog limonin standard em:ve and ap:ened 
in ppm of limonin degradcd.lmin. The co:ntrol 

Jalee(ppmlml) 

I imonjn 1720.00 38.92 

2S7S.10 1Si2S.OO 229.92 

S3.86 8.6S •o.402 
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reaction mixture contained 138830 AU 
(abso%banceunit) (Fig.69a)anda Smin incuh61ian 
ofLDLH(S µhnzyme)ooulddegradethe limonin 
to 42532 AU and the midual limoniD. WM 

reconled. Bll 96298 AU (Fig. 69b). The rate of 
LDLH ieaction. WU found to be SS.8 ppm of 
limonindl!graded/min/m1enzymeelllract. 

II 

" 

I " 
I 

... 
I J I' I l~UUUlllOtJ 

Fig. 69a 

.. 
I 

I 
.. 

__ .,__41. .. .. .. .. .. .. . 
· ­ ....---· ·-· - " - .._ ... _,., ---- ......·-·-........ -·-·· ,_ .. ·­

. ~--· ·-
Fig. 69b 

Pig. 69. Coace:u11alion oflimonin fed iDilially (69a) 111d 
degradecl.byLDLH (S jJl ofcrude enzymo, S 
millofillc:ubationat 3'rC) (69'b) 

Table 35. Summaryofpulftcatloa ofLDLB 

Putftcdoallllp ....... .......... 
....... <-.> 

(mL) 

Crudo eaanict 7800.0 60440.6 

Ammonbnn sulpha10 1026 ~.7 
lalllndicm(25·85%) 

Purification of llmo»oatt·D·rlnt: laeto»t 
hydrolue 

Total soluble pro1ein lioin a lot of 1.S kg of 
kimlowseecll wu folllld tobe 60440.6 mg for crude 
extract and 4485.7 ms fur 25-85% ammonium 

Fig. 70. Showing PfOOilSI ofosmosis 

sulphate fnlction Table 35. Duringpurification, the 
25-85% ammonium sulphate fraction contained 
maxinmmLDIJI aelivity with a fold pmification of 
&JllllOX. 3.0 times. The specific activity for au.de 
extract and 25-85% ammonium sulphate frac1ion 
Wll8 7.644 and 19.671 llllilB/mg soluble p:roleio. 
~vely. The above obtained enzyme wu 
CGllCell.tlated by osmosis and dialyzed against same 
buffer (Tris buffer, 0.1 M; pH 8.0) fur further 
purification and cbarscterization (Fig. 70) uing 
molecularexclusionchromatography. 

Extraction and eslimation method& of limonio. 
naringin lllld. LDLH h&:ve been S1Jmdardi7.ed. The 
daU mowed thllt 1imonin (6845.24 ppm/g) and 
eoluhlep.r:om(S3.86 m&fml) were rq>Oltedhighest 
in 1tinnow S«ds while naringin (15825.00 ppm/g) 
WllS reported highest in kiml.ow peot Tho mto of 

....... Speclftc 
uthliJ uthliJ ........... 
(mdla) (.....,... 

JNOlelll) 

458640.0 7.644 1.0 100.0 

88236.0 l!l.671 2.s7 19.24 
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LDIJI reactionwas founcltobe58.8ppmoflimonin 
degraded/min/:menzymeextract 

Sbelf'Hfe ellh.a:ncemmt and qaallty Improvement 
of ll1dd fruit by coatron.l:q perk.up brownlq 
'llJhlienzym.etecb.olOQ 
BhantB!ruhoo.dPCS..,_ 

Phospholipase D is a key mzyme involved. in 
iniliationofmembrano~on. Inhibitionofit& 
activity prevents the destabilizatiO!I of the 
memhawesand.accumalationofneutnillipidswhich 
W:reaaes the loogmty of the crop prodw;ts. 
~on ofp"°'IJholipue D (PLD) enzyme 
emactionand estimatingaC1ivi1y assay in the litchi 
Nlatedclassoftiuitslibpom.egranaioa:ri1s has been 
~l.e1ed. &zyme inhib:ilion studiei1 or PID 
enzyme in presence ofselective reegenu have been 
started and pn!limitwry ttiah ha.vo been -ful 
using diemieal. mediated iahi."bilion ~Jmology to 
con!rol the enzyme. Forexample, ino&itol, glyl::erol 
and isoamyl alcohol (mechyl-butanol) tnlatments 

have beenusedata l:Ol¥*"'•ation ofonepm;ait imd 
ihlit aamplee were immersed in the solution for 15 
min. The dip tnlatment have proven them as potent 
inhilri1oB or the aclivity of this enzyme. The 
immersion mechodhubeencho9enbecause it iseasy 
to p«foonandetrective. 

Development otpoJy·home·~~eardl 
air beat es.elumger for mu.dlroom C11ldvatton In 
semi-arid rq:lon 

J.lleGdnSf:IP.wllBUratBnon 

Allf*ificpoly·hOllBe~of8x4x3msi7.e 
was CO!IS1racted. Whole poly-hau.se lltrUcture w&.11 
covenid bytwo layers ofthe black pol:ytheno(2SOp.) 
and in between polythene layers J2H thick straw 
material (fimn WllSte) was sandwiched to insulate 
and cI\!ato suitable microclimate insido the poly· 
houae. PVC pipe& of20 feet k.agih and 63 mm dia 
wereusembledinase:rpem:inemannerandbariedin 
1.5 mdepth from earth surface toallow c.1Xchaogo of 
uadc:r-grol.llld heat. One end ofthe 8811e!D.bled pipes 
was connecmd with electric blower (4SO W) wbile 
other end was protectively opened inside 1ho poly· 
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hOU8e to allow wntimlous exdumge ofp:n:vailiag 
under-ground temperature. Mushrooms being 
8ellllitive to the biol:U: and abiotic (climllfic) 
conditions, its cultivation requires many 
adjustable facili1ies. which must provide the 
appropriate enviromnent niquirod for mushroom 
growth. Mushroom cultivation under poly-home 
conditi.Oll.ll in semi-erid nlgiOll 'Wll!I found quite 
hi.blewithcer!ainaeesonalmodificanom. 

Pig. 71. (a) Compo4lt pasteurization unit (b) Passage 
(c) Mushroom production llllit 

Devdopedpoly-houae811.'ucture (Fig. 71)cmbe 
used for toa11d the year lll'Wlhroom pmdllction. 
Duringsummermonths (April-Sep) Pleurotu.s (11pp.) 
1llll8hroom SU1;:h u, P. o8tTf!4lu8 and P. alljt>r-<:4ju 
we:te srown socceufW!y on wheet straw compost 
(substrate) under poly-house conditions. 
Bvapo1111i.vecoolingandexhauatvenlilaaionfor8-lO 
1n:s in day time W83 found sufficient to maintain 
1empml!W:\I bet~een2S-32"C, nil.alive humidity 70­
98'1/o and optimum 0, and CO, Cc=enll:lltiOD8. 

Similarly, oplim.um growth ofbutton IDlllihroom (A. 
b~) can be achieved dw'ing wiD.ler month& 
(Novemba:<-Marob.) 11.11ing 6-8 h exhaust vemilali.on 
forgaseous c.1Xchaogoindayho1m1. l.A>wt11n!U!l poly· 
house Qt Qll1h air heat CllMallgi:r WU found lllleful 
for warming of the poly-house to maintain 
tempe:ralW:\I 18-26"C. Comparatively, low llmnol 
polyho11Se wu fowdmoreuseful.inb:ml.8 or'-'llc::rgy 
consumption for warming and improved 
performance incompolltpallteUrizalion. 

A. biKpuriu should be spawned during first 
foltnightofthe Novembermonthforrnaxjmnm yield 
due to tempc;ramre Vlllialiona from November to 
Man:h, which is incidemly required for lllll8broom 
growth and development. Among 1ho cultural 
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Fig. 72. (a) SpaW'!lini (b) Spawn runmd (c) Fruit 
body fi>rmation ofA..blspMu(fim11Wlh) 

Fig. 73. (a) Polybags (b) Spawn nm in crates 
(c) Fruitbody formation 

practices, such as use ofquarries (Fig. 72a, bandc), 
pol:ybagJ andcmU!s (Fig. 73 a, bandc). cxates were 
foimd more 4*1.venient and suitable fur spaw.o. 1'llD. 

and gueo11.11 ach.ange 8lld optimum growth of 
fruiliog body. 

Tewpenltureduriogstandardweeksofthe winter 
IDOllth8 (Nov-11111) mN llOIDpiled in average nmges 
and cominuative resulm were evaluated ('fable 36­
38). Barth air heat exchanger was used to raise 
tempQ1dure ill.ride the polyhouse during winter 
season. ~. it was only installed for 
warming ofthe polyhouse in night hours i.e. 09:00 
PM to 09:00AM. Oullet lempCralme ofthe eatthair 
heet exchanger was folllld. static between 26-2'fC 
throughout the year. Tempo:1ature of the polyhouse 
Wll8 ~ before 8UldiJJg of BAHB. During 
motrth of Nowm'ber inside tempen11Ure of the 
polyhouae ranged from 20-2S.s''C at 09:00 PM i.e. 
before starting ofBAHB and applieation ofEABB 
for 12 h was found applicable to raise inside 

Fig. 74. GrowlhofP. ~Ulldetpolyhouse 

Fig. 7S. Growlh ofP. (lll/m1twl 1mdcrpolyho113e 

temperature up to ~C duringfirst and8"ondweek. 
ofNowm'ber viz., equal to the outlet t£mpemtureof 
the earth airheatexchangerat09:00AM.Butinthird 
and~ week.ofNovember, use ofBAHE could 
not be mach mo~ effe«ive to mbsnce the inside 
temp&ature upto the outlet hllllperatw:e of EAHB. 
However, tempel1l1u:re wried from 24.0-26.0"C 
inside thepolyhou.se inday houni (11:00 AM to5:00 
PM)withoutusoofEAHE, whichwasmon11h.anthe 
open field (Table 36). Th.eee tempenrtu:re NDget of 
night an.cl clay h01I!' were faand quite suitable for 
lllWlhroom(A. hLsponu)myceliumgrowth. 
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Table 36. Average temperature ('C) inside polyhouse using earth air heat exchanger, EAllE (night and 
day hours) and open field during November 2013 

Standard Outlet air temp Polyhouse temp (night hrs) Polyhouse temp (day hrs) Open field 
weeks ofEAHE usingEAHE without EAHE temp°C 

Night Morning Forenoon Evening Min Max 
(09:00PM) (09:00AM) (ll:OOAM) (5:00 PM) 

First week 27.0 25.5 26.0 24.8 26.6 13.7 30.3 
Second week 27.4 25.3 26.0 25.4 26.6 13.0 29.2 
Third week 26.6 21.0 23.5 25.2 25.0 11.6 29.0 
Fourth week 26.5 20.5 22.0 25.0 24.0 10.3 29.0 

Table 37. Average temperature ('C) inside polyhouse using earth air heat exchanger, EAllE (night and day 
hours) and open field during month ofDecember 2013 

Standard 
weeks 

First week 
Second week 
Third week 
Fourth week 

Outlet air temp Polyhouse temp., night hrs using Polyhouse temp, day hrs 
ofEAHE EAHE without EAHE 

Night Morning Forenoon Evening 
(09:00PM) (09:00AM) (lt:OOAM) (5:00 PM) 

27.5 17.0 21.0 20.0 18.4 
27.0 16.0 20.2 20.4 17.6 
26.0 17.0 20.0 18.2 18.0 
26.0 14.5 19.2 17.5 17.0 

Of;'n field 
mp°C 

Min Max 

8.2 23.3 
7.4 22.6 
5.2 21.0 
3.2 19.0 

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

Standard Outlet air temp Polyhouse temp., (night hrs) Polyhouse temp (day hrs) Open field 
weeks ofEAHE uslngEAHE without EAHE temp°C 

Night Morning Forenoon Evening Min Max 
(09:00PM) (09:00AM) (lt:OOAM) (5:00PM) 

First week 27.0 14.0 19.5 17.0 17.4 3.5 18.3 
Second week 27.0 16.3 18.0 16.0 18.6 6.0 21.2 
Third week 26.7 19.5 20.7 17.2 22.0 12.6 24.0 
Fourth week 26.0 21.0 22.2 22.0 23.0 13.9 26.6 

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

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

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

Optimization of suitable coloured plastic mulch 
for the repulsion ofinsectpests in vegetable crops 

JitendraSinghandBharatBhushan 

Suitability of coloured plastic mulch was 
evaluated for the repulsion of insect-pests in 
capsicum field (Fig. 76). The seedlings ofcapsicum 
(Indra hybrid) were transplanted on raised beds ( 1 x 5 
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m) at SO x SO ~ plant to plant and row to row 
spe.c:ins under drip irriga!ion. Six typee ofdllferem 
colounld plastic mulc:hes (black o:rdinmy, black 
R:fieclive, blu.I:.', gn:en. red and yellow) along wi1h 
umnulched (control) were used in tbn:e replicates. 
ffishost aphid (SSo.620 aphid/plant) attack was 
fOlllld io. yellowplasticmuldied plo!s and inromrol 
(35().40()), Whereaa. lust numb« ofa,Pllld colll!llJ 
wem found ingreen (30-SO), b!ao (30-SO) andblack 
plutic (70-8S) mulched plaw. In term5 of plant 
growth, more numbe1' ofb:ranc.het and lca-ves were 
fmmd in~mulcbod plots, followed bybllle awl 
blaQ:plasticmulchedplo1&. s;milarly, inyellowand 
red colour mulched. plots more weed density wu 
observed.. Whe:rus., no weed growth was found in 
blacl, pm and bluo pla!tic mukhed plots. In 
co:n.trol plo18, slunted plant growth wi1h more }left 
infestation and weed growth (dry weight 
-l.8l:g.lplot) were obH?Ved.. EadiNt flowering and 
fruiliog were fOUDd in g1ea1. plastic muk:hed ploU, 
which were fullowed by red and black mulch 
natments. Monthly ave:rago tm:iperature of tho 
blaQ ordinary poly-films (swfac:e) Wll8 fouu.d 
highest (30-SO'C) from Dec-March, whereag, 
redective black poly film indicated similar 

Fig. 76. Dilfcrent 
-

eolou:redplastic mulchingin 
capsicwnfield 

Milpenlb.IR: 11.11 io.mi.~and blu.I:.' polyfilms (15­
43'C). On the otherh.snd.lowest rwfik:e ll?mpelature 
was observed inyellow poly-film i.e. l4-4l"C (Dec­
Man:h); while in control plots, it was 1().40"C. 
Similarly, during winter (.Deo-Man:h), mo!\! soil 
Milpenlb.IR: (13-2S'C) Wll8 ~ed under dllfc:rai.t 
plasticmule.betascompared to control ( l l-21°C). 

Almotit similaradmaximum yiolda were found 
insilver black (3.8 lcg.lplant) and~(3.4 kg/plant) 
plastic mulched pl01J, folloftd by black (3.2 
lrgfplant) bluo (2.9 lqWtant) andred (2.8 IQW!ant). 
Thi& sludy indicated di.at tbe ailverblack.p:ai.blue 
awlordinaryblack plastics can be ttWmmewled for 
mulching incapsicumfiold. 

Etre« ofover tree 1plillklerl, foggen ancl colour 
lllade nm to red11ee Jieat ltras to pomegranate 
cropia1emHrklrqlonofPwljab 

SltwlraSiaghudllbamlltruball 

Pomegranate ftait damage due to sunburn and 
fruit cracking have boen repoxted upto 40-S0".4, 
whii:h leads to h:BS llllraction in mmht and finally 
economic loll3C&. To oven:ome this problem, 
coloind shado net!, OVlll' tree sprinkler, fogger, 
bo111X and kaolin wm: evaluated io. pomegranate 
orchard (Fig. 77). Three colour shade n.ellJ ofgreen 
(3S%& SO%}, md(SO"~),black(SO*~) and an insect 
netofSOmetib.s~wei:einBtalledoverthefourplmta 

ofpomegranateat 3 m height, using bamboo ftame. 

Fig. 77. Pomegranate plant grow1h and yield 
lll1der dilfenm treatmaim 
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B, Open fiold C. Spmildcr bCllllax:cot 

Fig. 78. Pomegranate plantgrowth and yield under 
dif5:lmrt lleahn&il8 

Other tream:ient& such as over uee 6J1rink1er awl 
fogger were in.stalledat 2.5 m height tocreate h:wnid 
awl<lOOlmimiclimate. 

Synmwrtrically, fum plmm were W81ed by 
kaolin(4%) andbonur. (0.4%) to prottict thofruiti-1 
againstexce1111ivc solarl'Uialion.Duringfirst year of 
experiment,highest traitsetand lowest S'llll!rum awl 
fruit c:racking was adiioved under blaek shado n« 
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hou.ee. Similarly, lowest temperatu.re of 
pomegnwate peel and leaves was o'l>serwd 1ll!der 
black shade net a:mditions ie. 3 l.6°C and 32.0"C, 
rerpe<:tively.Whezeas.peeludleafll::mpclatu:rewu 
found highest in open conditio11.1 viz. 36.1"C and 
36A'C,mipec;tively. 

All the shade net booses remained inlltalled 
throughout tho year viz. reduced sunlight could bo 
available for !he pl.au18. wlW:h indicell:d prolonged 
dormancyofthe planl8Ullder shade ne18 conditioll.ll. 
As light intensity increased in April month, 
e:.me1gen1:e ofnew leavQJ Wll8 also obeerved mi.de:r 
shade nets. B'llt comparatively there was proliferated 
plant growth with almost negligi'blo flowering and 
li1liling underalhhellhadenet8(Fig.78). Amongthe 
ttee!menlll, overhead sprinkler was f01111d quite 
suitable to reduce 11D1bum and mat crarking 
Thm:foN, it has beai. c:oncJuded chat SUDbum 1111d 
ftai:t c:rackingcanbe reducedby installation ofblack 
shade net house during May mollth ar when 
c:ompli:M fruit aet lllke8 plac:e. Thill net should be 
necessllrily removed after harvestina to attain 
tangible plant growth. On the other band use of 
ovcdicad sprink1c;r from May to August or up to 
harve!fting call be i:eeollllllC!1ded to tedlice sunburn 
and fruit cracking in pomegranate in Nlllli-mid 
regionof.Abohar. 
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TRANSFER OF TECHNOLOGYDMSION 


Mobilizing mu• media support for •!wing agro­
infonnation. 

IncluXarklandJiu.ctraSfa.&h 

The year 2013-14 witnessed linkages developed 
withAll IndiaRadio, Jalandhar and privachannels 

for dissemination ofinformation and for coverage of 
various institute's events and technological atmics. 
More than 100 news-clippings in leading Rgioml 
and national dailies were published. You tube 
channel on video films prepared under the NAIP 
Maas media project was started for wider 
di11cmimtion of film.a. Besides, these films wen: 

exhibited during diffi:rent fannen' fain &cl'Oll& the 
counlry to motivate farmers and entrepxeneurs. 
Aclrievemmtsata glance may be seen inTuble 39. 

Coverageinprintmedia 

AP. many u 102 news-items were published 
during this period, whichincluded the llllCCess atmies 
ofinnovative farmers, tramfer oftechnology events, 

trainingprogrammes, institute activities, visit& ofthe 
important personalities and new technologies etc. 
(Fig. 79) Coverage appeared in leading regional and 
nationaldailiesandgeneratedconsiderableimpact . 

All India Radio (AIR) station Ialandliar covered 
the 13 radio prognims mpniu:d at the Central 
Institute of Post Harvest Engineering and 
Technology, Lmfhjana under the runil program 
named 'Do Dooni Chaar'. The various topics were 
covered lib Business Planning and Development, 
Turmeric proceasing, Marketing of agricultural 
produce, Bajra processing, Value addition ofmaize 
and sorghum, Probiotics, Hygienic poultry 
processing. Better method of fish processing, Potk: 
processing, Agro processing and related health 
hazards, Fish processing. Evaporative cooled room 
and Tomato processing. The programmes were 

.RadloProgrammea 
~~~ ,5-"'~n. 11 f~"R 2013 

vvww~b,1sanios.,...btllt~kar.com 
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br:owll81ed through • powerful 300 kW of 
trammitteron medium wave frequency at S73 KHz 
andcoveredwholestateof'Pulljab,whileproga~ 

l:Ould aleo 
Himanchal 
Raj831hm. 

be 
Pra

lislaed in plliii of Hw:y111111, 
desh, Uttarakh.and. J.t:K. and 

Brocbum of~oloiiel : Bn.idwre& of12 tedmology belOJJg111o CIPHBTu well u develop funded 
projeetwereprintedGldere show.11. below : 

~ c •• ,_,.,... Milllifw.lla 

Pofl•l•t JllK"H'• 

.Q 
.:~~ --­

-
ADtornatic litdli 

peeler 

.. 
-t._c. ! . 

--· ,.,...,.._, 
~ ; 

~~ 
A 

fl.. 
Pouttry Sh1119htar 

Cono 

Dllilltlic H"'lmt l~IUI• tet 
5g-.11nlie• •( RICI• . ,.• 

Q-­ ~-

Pouluy~lable 

~c. ~ 
AvblCtaf•ii'* 

M•'!!'..Up•t.tl•1t 8-~...t.M 

.. 

a 
V.11.U• lldlld Cll..llflftl¢ 

...............c-'11 
· ·""e-·:?--~=-
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Table39.Addewm.ents ata Glance 

AcMet........ 
Newadlpplnp 

a.dlopnsnumaM 

VldtetllUldla,.... 

PCltllnileikWlltllckto.be_....,..... 

102mwaelippillall WCK pnb1iobed inbdlng~ and netionel dailica 

13ndlo~OllwriouaCIP.HBI'~-.... 

s 
12 

30­ --­ publkliod Indlyalrafts.com, ~com.YabooN-,
Scottradc.com,WeMnclial23.com, Newwindla.com, Newkaala.com, 
IDdMa.CGm, Cypoo.ocm 

8toolmm OD 12dilfaml tedmo!oplofClPBBTmdcztnnelly fimcled 
l'l'liKll ..... published Tclllll 1400coplet -prhdiod. 

CIPBET media OD. You(B 

"CIPBETMed.la,. wa.1 enatecl onYoii1.'clbe. 'l'hroiiPthi& 'Videoof'¥lll'ious technologies can be mwed 
onwww.yoonme.com. Hits byvisitors to the technologies'videos are given below: 

S. No. l'flllD of\IJdealteo ha"'°IJ Wet.lte ldtll 

l Ewpontive cooled100Dl ll2viewa 

2 111 W.W., s 1ibe
Orw mot-·-•-lloryofCll'HETtrained_..,__x.nwh Chowdhary 


3 Sh8phlga new lwioi:tow 48Yiewa 


4 Cattle r.ect 221 views 


5 'l.1Ul mt~ofMtPIQ!it 4625 vmn, 9 likoa 

6 The chqe maker 15 viewa, 101ikea 

7 Sa.ltmof~ 453 Yinn, 8 1ibe 

8 Bec:hillarSiqh~ proeoeaor 156._, 6 w­
9 ~ eecda f.br pn16pwit) 44Yiewa 

10 SalDon revolutlon In K•sl!mlr 355 views, 3 Ube 

11 PmiYlllllmIdlllhar 2444vmn 

12 ClPHBTpmchilli powdllt 203 YillWll 

http:www.yoonme.com
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Impact Assessment of Entrepreneurship 
Development Programmes (EDPs) conducted by 
CIPHET 

Anil KumarDixitandInduKarki 

The objectives of the study were to find out the 
benefits of EDPs and licensing of CIPHET 
technology to the beneficiaries and to identify and 
prioritize the constraints hindering adoption. 
Primary data from 127 persons ( 49 EDP participants 
and 78 licensees) were collected with the help of 
Schedule-I and scientists response on EDPs were 
ascertained with Schedule-II. Multiple regression 
analysis and Garrett's ranking technique were 
applied. It is evident from the survey that 27.55 
percent oflicensee and EDP participants have either 
already adopted CIPHET technology or in process of 
adoption. The mean score (on the scale of1 to 5) with 
respect to awareness creation ( 4.55), improvement in 
technical knowledge ( 4.33) and confidence building 
(3.98) revealed participants satisfaction level 
between highly agree to agree. The economic 
benefits accrued to an entrepreneur from soya 

Table 40. Ranking of constraints faced by entrepreneurs 

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

Factors Garrett mean score Rank 

1. TECHNO-ECONOMIC CONSTRAINTS 
Less Technical skill 22.00 VII 
Technology non-availability (full package or a component) 
Hands on experience during EDP 

2. FINANCIAL CONSTRAINTS 
Non-availability ofcredit 
Higher interest rate 
MARKETING RELATED CONSTRAINTS 
Market (In terms ofdemand, timeliness and competition) 
Non-availability ofraw material at reasonable price 
Higher packing and packaging cost 
Commission and taxes 
Market information (price, demand and supply, and 
intelligence) 

3. PHYSICAL AND INSTITUTIONAL CONSTRAINTS 
Power 
Communication 
Quality control laboratory . . 
Social capital least developed (farmer organization, NGOs, and 
oilier public and private institutions) 
Franchising model- not exist 

26.87 VI 
39.24 III 

35.11 IV 
18.62 VIII 

76.35 I 
43.36 II 
10.37 
14.49 IX 

v
30.99 

18.62 VIII 
10.37 x 
6.25 XI 

XII
2.12 
14.49 IX 
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Prodnet divc:n!ifieation based on EDPOD gullVll 
i--lling(VillapMuajgarh) 

and timely m.mtet infonnation were rated as IV and 
V potri1ion, R11pC1Clively. Some phyaical (sw;h u 
nOJMvaila'bility of power, communication, and 
quality conlrol) and institmional consttaima (i.e., 
lll&Stdevolopedsocialeapilal.andfnm.chisiugmodel) 
were also reportedbut m~ a lees. Undoobtedly, 
thlilSe C()ll81niin%s limit tha adaption and mcceu of 
proceu:ing tedu!ology. Hence, dMn is a need to 
develop comprehmai.ve stretegies by govmiment, 
raearch inslilDtions and.other line departmem inan 
infegratedmmmerto daa1withthosaconstraintssoas 
to accelc::rate ~grow1hofproeesllillgseetor. Finally, 
need ha.lie BDP canside:ring socio-economic and 
geographicaldimeruiions. I"80un:e& a'i11ilability, and 
willingness to pay and. aix;q>i:m- of intended 
bme:fi.ciary, needtobepromoted. 

A11n1meat of OCC11patfonlll helllth lulzards 
amoni:workersio.acropnicetrhl&amt. 
K&rtdlnd.aan4Calltw84Nle&b 

Fiftcaumilswhich incladedftourmillsand!U:e 
mills wen selected. In a tlCJlll' mill, tha average 
nwn'ber ofwheat im11ing JDJK:hines WM one to two 
with mmin,g cape.city of lS, 20, and 30 qt/day. All 
had about3-0 wcnl:ers who were wm:ting for 8-12 
hrs woik. llhift. Quealiounaire based daa were 
coilected fiom the worloml ofAPCll and rice millil 
i:egarding working holllli, type ofshift, wod:Rilated 
mn aaes, heahh haza:r:ds de. The en'1itwwwntal 
panuneter& like tempenllllre, relative humidity 
(RH), noise and dust were also S!Ddied with tegllzd 
to A'Pel. The guidelines of Ca:nadim Cell.Ire for 
OccupetiOIW Hcalth and Safety (CCOHS) were 
followed during the noise &. dust smvey. Layout 

Fig. 80. Gridformation on tho floor ofAgro Processing 
Uniti 

showing location ofnrio111 machines and wolkers 
inthemillswm1p1epar&d.. Gridsofspecificsize(ie. 
0.S m2, 1nl,2m') Wll8 madeon the la.yout basedon 
the sizeofthe unit and to get the rep!e8ertetive data 
forthounit(Fig. 80). 

Einirffmntlllwndiliom 
Tho cmYiionmamal conditions ie. avarago 

tempenllure, RH, air veloc;ity 1111d ambient noi11e 
durin,g the paiodofinvesli&ation were found tobe 
33.l"C,63%,4.6m/s&67.l dBAR1SpOCtivelyinthe 
milting unit 1, 36.6°C, S~A., 4.6m/s & 68 dBA 
~tivelyinunit2,and31.9"C,S2%,S.3m/&&69 
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Table 41. Soll.Dd lntlmidty rdated ~dlffcnntwork unlll and CQmillpOlldfng m•rimgm tll}ICWlll'e H:mlt 
acc«dlqU> NIOSB ud OSBAat llnh 1 .........


Grtdpulat A-.-" NIOSBlmL OlllAmu.
Nolle- IDulty........... i.m.llllJ(clBA) ..,......11m1t("9) ...--lbdt"-)(dBA) 

21 90.3 235 181 
22 87.9 10.7 
23 88.2 3.11 10.26 "" 
26 U.8 3.32 9.44 
27 94.5 o.e 4.28Mlllqm""'fne '1.4 
28 16.5 5.'5 12.99 

31 93.6 L9' 4.85 
32 98.5 U5 M6 
33 94.3 033 4.4 
38 9'2.2 LSl SJlll 
39 S9 117 9.11Moi.r n.J
43 95.5 0.7 3:13 
44 92.8 Ul Ml 
32 98.5 035 M6 ._ 33 94.3 033 4.4 
37 96.1 0.'1 3.43tno••n' liudit 
38 9'2.2 '" L51 5.89 
42 94.5 0.19 4.28 

Wd&f''ng he'•nce 14 12.6 13.92 22.31 
11 90 151 a6.5

leCtloa 16 S9 117 9.11~·-· 
J.lloar... lllm... 1 81.8 16.75 24.93

1116Nella 6 83.4 11.S7 19.97 

dBA 'mlf'"lively in mjDing unit 3. In unit 4, the 
average teeperature, relative bmidiiy, air velocity 
and ambient noise were found. to bo 30"C, S4%, 
4.6m/a& 66.9dBA1espcx:tivdy. J...ihw:i.K:, inall the 
flovrmills dalawerecollec1ed. 

Somce ofnolle a:ad the m•rtmlllD OJIDlllft llmff 
~toNIOSBadOSBA 

In unit l, highest sound llMll was generated at 
powern111nniuionunit 'i11l')'ingin the nmge of92.2 
clBA and 98..S clBA and the average solllld inlen.eity 
of 95.1 dBA which was highest among all noise 
soim;c:s. Power lnlllBmisaion unit CllUliell :IJiP,est 
solllld jl)jmsity<hleto imp1opu-power....,,smission 
mecbanian Sound generated by whw milting 
machjno iB calllleddue to die mming aclion ofstone 
mills. The lowest t10ise level wu recorded at flolll' 
bagsstorage section with82.6dBA. 

In unit 2 abo, highest sound kvel waa ~ 
at po~r transmission 'Qllit varying in the nwae of 
91.l dBA and 94.2 dBA w:i!h the highest avarage 

Fig. 81. Collec1ioD. ofda1a ondwlt 

sound innmsity (92.6 dBA). The lowost noise levol 
W&11 rec:ordod at wheat storago eeclion wi1h 83 dBA. 
ThedetailsaregiveninQlble4t. 

DuJtConeeD.tntlonliudardl 

ACGllh:IX:ommc:nds a TLV-TWAof0.S ~ 
fur occvpia1ional expo3G1e to inbalable ftour dust to 
protect against sensitization and other resp:inuory 
symptomB. 
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Dust concentration at different grid points of 
wheat milling units 

For dust, PM 1 & PM 2.5 indicate respirable 
fraction and PM 10 indicates thoracic fraction. In 
unit 1, total suspended particulate (TSP) at some 
points near all the workplaces were above the 
recommended value of0.5 mg/m3 (ACGIH 2004). 
The highest measured TSP TWA value was 17.941 
mg/m3 at the wheat feeding section which was 
much greater than the prescribed limit. This might 
be due to dust dispersion during the task offeeding 
wheat into the hopper. TSP TWA values near the 
milling machine found to be 2.522 mg/m3

, 1.052 
mg/m3

, 1.067 mg/m3 and1.056 mg/m3 which were 
again more than the limit. The reason behind this 
may be that these points were near the hopper and 
vibrating screen where dust get suspended due to 
pouring of wheat and to and fro motion of the 
screen respectively. Near the wheat storage section 
TSP values were 6.568 mg/m3 and 7 .910 mg/m3 

owing to flour collection area and milling machine. 
TSP value near the weighing balance was 0.532 
mg/m3 which was also found higher due to flour 
compensation done during weighing process and 
also due to the dust emitted by the bagging 
operation which was carried out near the balance 
(Fig 81). 

In unit 2, highest measured TSP TWA value 
was 4.435 mg/m3 at the flour collection area which 
was much greater than the prescribed limit. TSP 
value at the wheat feeding section was 4.283 
mg/m3

• The reason may be the dust dispersed 
during the task of feeding wheat into the hopper. 
Likewise, data were collected for all the units. 

The highest TSP TWA among all units was 
17.941 mg/m3 in unit 1. In other units, highest TSP 

was found in the range of 1.146 mg/m3 to 4.283 
mg/m3

• The unit 1 had small size, poor ventilation and 
was most congested among all the units. It indicates 
that the dust particles get more concentrated due to 
smaller size and poor ventilation. 

Development ofnational database on post-harvest 
technologies 

Indu Karki, TanbirAhmad andS KNanda 

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

Table 42. Format for Database Management System (DBMS) 

S.No Name ofthe Specification Approximate Photograph Name and address 
equipment for (Capacity ofthe cost(Rs.) ofmachine (including mobile 

post harvest 

management of 

gadget/machine) no., fax no., website 
and e-mail) of 
manufacturer/sup 

crop plier 
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Other acdvitim uaclertakea I addemnnta by 
TOTDlftdan 
'li'1liDiap implrlecl 
a) JJ'umen 'IralnlDg 

• 	~ a trllining progiamme on 'Port­
Harveat Tec:hnologie1 for Rural Catchment' for 
20 mm- during October 10-14, 2013 for 17 
fimuc:n fivm !IT111Nkbl, Timi! Nadu llpODlomi 
by Agriculture Technology Management 
Agency(ATMA).Namalckal,TamilNBdu.. 

• 	 A trailllng on 'H«ndlin( and Proce.1ing of 
Turmeridwuconduciedfurthe30fmnen from 
Malmrashtmduring 1111111111)' 13-16, 2014. It WU 

!lpOlllORd by ATMA, Wadgaon, Chln.cbpur, 
Mab-btra. 

• 	 A four days 1raining on 'Poat- Harvcat 
Teehnologiea for Rural Catchment' wu 
organized for 26 f.umer1 from Gondia 
(Maharaehtn.) lplllllOl1Ki by AIMA, Oondia 
duringPebruary24-27,2014. 

• 	 A three days r---- - - - - ­
training on 
'Poat-Harvest 
Technologies 
for Rural 

Clltd>menf WU ' 

organized for L-­ -	 - - -=--= 30 farmen, 

Napr (Maharaehtm) aponsored by ATMA, 

Nagpurduring February 27-M.arch01, 2014. 


• 	 Three day1 i;;;:---- - - -----. 
training on 
'Poat-Harvest 
Mmiagemmtof 
P~' underTSP 
programme 
WU organiz.cd
by CIPHET, ~--------''--~ 

Indhim1• in coDaboration with Colloge of 
Pilherie11, Raha, Nacaon, A..am (Aa111111 
A8ricuilllrllUniveraity,Aal1m) fromMaicb.26­
28,2014. 

b)OtlkerlTrahatne 
• 	 An upomrevisitof30 foreign oxecutive1 fivm 

Kmya, Liberia ll!ld Malawi Ullda US-India-
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AfricaTriangularIntmiationalTrainingon'New 
Dimen1ion in Agricultural E.xtention 
Manqemell1' for ezttn&ion ftlnctionai.ea in 
collaborationwith PAMETI, PAU L11dhi1111a and 
MANAOB, Hyderabad waa oiganized at 
CIPHET,Indhi.,,.onOcloberll, 2013. 

• 	 An exposure visit c:um inlmzsction programme 
Wr 30 Punjab d.ce govt. o11ieial.t WU Jidd a 
CIPHET, L11dhiana The officill1 wen: appriled 
aboot CIPHET adivities, udmologies and 
miningl' unckz' a WO?bhop OD ''Cqaeity 
b11i!tting fur WDC memben uader IWMP'' 
mpnired by PAMBTI, PAU Lndhlana on 
:o-mbcr12,2013. 

• 	 A training propmn OD. 'Soybmn Proceuing fur 
Milk andTofu' wu conducted dming Feb. 3-5, 
2014 fortwoparticipan18 fromdistrictLndbiftN 
IndSimgruc. 

• 	 A aaining program on 'Pait Harve1t 
Mana3emenf wu conducted for the 21 
agricultural marketing officers from 
Maharaahtm during Feb. 17-21, 2014. It WU 

llpODlomibyMACP,Mahlralhb:a. 
c)Ealaqueue'IU'll~ 

• 	 A tniniDg progiam on 'Soybean Pr<'Ceseing for 
Milk and tofu' wu condnctod during Feb. 3-5, 
2014 fOrtwo participanlll fromdistrictLndhiftN 
1114Simgruc. 

4)8twde.tllTrain:lDs 
• 	 CIPHET organized trllining for :Im B.Tedi 

students from Tamil Nadu Agricultural 
Uuivcnrity,Kmm•llD'daring Ian. 2 lo 31,2014. 

• 	 CIPHET organiZlNI nilling fur 13 B.Tcch 
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fludem from SKUAST, Srinagardurill(Feb. 5 
mMarchOl,2014. 

• 	 One monlh lniDingwu o:rpni""' byCIPHBT, 
furB.Sc. (.Agril) en1dmfl from D.A.V. College, 
AboharduringFeb. 24 toMarcli 23, 2014. 

• 	 In1111at11ainina WU cqanir-ocl by CIPHBT for 
24 B. Tech 1tudent.1 from Chhattisgarh 
Agricultural Engineering Colleg.o, Ri1ali 
(Bbilai)duringMvch04 to April 01, 2014. 

bhfbttlona 
• 	 CIPHET participalecl in National Agriculture 

Fair Cmn Exhibition Kriabi Vaunt 2014 Cor 
lhowl:llling ill poa.bazvat&edmologiel during 
February09-13, 2014b.eld ltCeutr.l.Wtitute of 
Cotton Re~Naapur. 

• 	 CIPHET ~for-kinglCARpavilion 
fordi9p1-yof~giet:tromCIPHBT, CIRB, 
Hiuar, CSSRI, Kamal and NDRI, Kamal It 

Busi• •18 Mauaaer, BPD alq with other 
CIPHET ICientists •lhmded the ednDition md 
IDllde the fannm aWRR: abaul 1hc 1Cchuologia 
and incubation :facilitia aveilable It CIPHET. 
Many fa.rmers, mrtrllpreneur and busineu 
pc:nam visiled 111811 111d 10ol: kcc:n iDk:rC9l ia. 
CIPHBTdeveloped tcclmo!op.. 

• 	 CIPHE:rparticipmdiul'lllllKrilhi VigymMela, 
IARI,:NewDelhi duliDgFeb. 26-28,2014. One of 
the :&amen nomin•'td by CIPHET WQ eelectecl 
fix ICARinnova!Miawml2014onthiloccaaiOIL 

• 	 CIPHBT lhoweued ill technnlogiet in two dayl 
Traillingcum.Exln1>itionatKatihar,Bi.1ulrdnrhlg 
MlGb. 3-4, 2014. II WU illllugumted by Shri 
Tariq.Anww, the Chief0ue8t OD thi8 occuion ia. 
the presence ofDr. VUhal Nlllll, Director NRC, 
Litchi, Dr. B.K. Gupta, Head & 11C, NRC 
MUb'"• Cc:mie 111 Daibhlmga, Dr. Mm.lj N1111!, 
Head & l/C CPRI Centre, ram.a. Shri An.irudh 
Singh, Dllputy-Din!ctor, NIPTEM and Mr. 
Slllljeoc:v Rlli. Direclor, ~ and 
'l'nlinin8lnstitule, Katihar. 

Progrea1ive Punjab Aaricultural Summit 
mpni-' Ill ChappU"Chirl, Moh.ii, Chmdigarh 
during Feb. 16-19, 2014. Dr. R. K. Gup111, 
Director, Dr. S. K. Nllllda, l/C Head TOT, Dr. 
Jndu Rant, Scientist and ML Ajay Agrawal, 

• 	 CIPHET participated &ud diaplayed ibl 
tcclmologies in Ki8an Mela 11t PAU I nithj11111, 

duringMarch 14-15, 2014. 
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lloodGl'llMSedol' 

M'tdtmp e.tJ: 11) mn.i.. cleJ111Deor(AlllloraCM:ln) 

VPKASAlmota-hudm>lopedam.odium 
aipecl1)' mllletcWrilerco:oddering1he nqulremm 
of mall lad Dlll'IPul f&DWi CIP"'1illly of liilly 
-.Jul 8!!plralo:t type ~ pba.ee 2 lip •lec1rlc 
motordrimlmillctde!p.Uer(capacityof1S·20Jralll. 
~70.BOq).,... d'll'ipwl mdd!weloped wi1h 
cleanins mil 1W ~ and dtJn!!lrjng of 
'bcmjCtd,~kodo, liUlo 8114 folllail mil1rlt. Tho 
machine WM !-'. &!' dt..!!Ufna of l>am)'iud 
millot,b>do, lilllomiJ1\l(,janddnlhi:&lc aod pmlin11 

of 111!,pt mlllot at dllfero:ll1 !Ml"'°"' ""''""' Tho 
Medlllm-'trmill« dolnill"'mpecd ofthe dmm ia acljmtahlc up lo900-1200 ipm 

by ~) ,. " Ille pW!oy <Ombin.llicm fur dilfonml ~ of m.Jlcq and do b*ing'peuli:ug of 

apcn!!oru. 1'ht !M rttalu of 1bc meclilne fctl mDW.ueglvenln'Illblea43ml.44. 

11.....,_ MC.of RPllof 'nnoldls Inf°""­.,.(%) (1111) CJ)ladlr(,l'es.) c.i,-..~ (%) ' 
Filprmillol 15·11 5-6 900-1000 100·120 99 
n >•4 15-18 5-6 900-1000 180-200 99 
l' ­ 15·11 5-6 !IOO ·1000 150·160 99 
tild.llllillll- 15·18 

15·18 
5-6 
~7.S 

900-1000 
900-1000 

180-200 
160·180 

99 
99 

Jt..so 15·18 6·1.S !IOC>-1000 150·160 !18 

Tiihlt44. Tat ramlt alllio • 11.e l:cr lie M•W..cfia 
~ 'Mt." of........ 

am,Nmnool- M.C.of a-- llPllof .........., 

pm(%) <-> ....... *it 

I 

I t,%) " 

(lie.) (1911) '"" 

Bmjd 11·12 J 1100·1200 211·25 ll9 

Falllil 10.11 3 1100·1200 30-35 99 


10.11 3 1100·1200 30-35 ll9~-Pewo 10.12 5-6 1100.1200 25-30 98 
l[odo 10.12 5-6 1100·1200 211~ Ill 
o.t 11·12 10.11 1000.1100 S0·1S 98 
?Wy 11·12 10.11 1000·1100 ISO.- Ill..._millol 10.12 3 1100.1200 l<ICMll'O 99 
r-tma 

i:o.ouod - M.C.-.oOmlaal 
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E:aploitdon of 11D4tnatmr.ecl eropt ofIH for 
development of utraded. 1aacllll (Srla•&U' 
ceatre) 

For 1he development of CX1rudecl s!lllCb, com 
(VllrietyC3)and'lln!mrchellllutWlll'f)gnrundtopua 
1hrough 200 ll aieveuliQg lab mill mid weeblended 
in the tatio of90:10, 80:20, 70:30, 60:40 lllld SO:SO 
respctively. 2,4111116%ofsalt,111prandspicemix 
respectNely - added to eadi blmid at 10% 
moisture content uicl - packed in LDPE packeel 
ll1ldstaredatmnbientconditianl till further111e.Aco­
ro1aliq llllci intmm111hing twin~ extrudllr 
Model BC 21 (Clc:xlnl, Firminy, Fna.co) WM utec1 
for extrusion. Tew~ of tbt: tint, second md 
third zone of the ntrud.s wu lmlinlaiuecl It 40, 70 
md I00-C retpeetively tln:oupout the experimenta, 
while lhe tempcutme at fourth zone (wmpxenion 
and die sec:tion) wu varied wdiug to the 
experimental de!rign The bulk density ofemudate8 
nmgecl from 0.08 to OAS g/oc, whereas the water 
llh!O!plion index (WAI) and Wais BOlubility index 
(WSI) wucfound in1hc11111ge ofS .18 toS.86fig md 
S.32to 18.98%,respectively. 

Dcvclopmmt ofhouk (Jam'1) for mlnlmbJn11 Che 
plll'erap lOHet dlll'lng lumdllqlllftlng of bap 
(Ludhlu•eentn) 

Seven (7) mm hook mac1o ofMS IDllll:rW WU 

developed and. lldjuclgecl 1XI be the belt for 
minimizing the pilferage !ones during 
hmdling/lifliDg of blip in ~ 
godawnl for bo1h "Wbtat and milled rice. In 
•• unpmiton to the 10 mm boob ll1nmc1y inpraatice, 
1he~bookcmmlu&lelhc~1-11o 

lhetw:m af34% in-ofmilleclricebapan439% 
in cueofwheat begs. The lizeofholocr.teclby the 

.. 
Hook(Tmm) n.ting ofdffeloped hook 

c1evdopec1 hook is 8-8.S mm in c:ompariMm to 11­
13.Smmbolecrestedbytbt: lOmmhoob. 

Bortlc.iturelledor 

Devdopmmt of pro- tdnology lllld pllot 
plmt for c:herryltll:tty-fralty from pumpldll 
(Akolaemtro) 

Akola centre baa developed the ~· for 
~ofehmy/luny-liuityfromnwpnmpkin 

and a pilot pbmt (100 kg/clay Ctpleity), which 
includes Peeler, Hand CUUlm', Slicer and cabcir. The 
c1evdopec1 peeler, C:Ultcr and Wcr WI Uo be Ulcd. 

for fruits such a& pap&)'I, potalo, carrot. etc. Prom 
100 kg ofpumpkin fruits, 6S kg chmy/tutty-fruity 
C1111. be pxepar:ed.. Thepil6' phmt require1 lhade af20 
x 20ft.and1he apJSo•imere colt itllt 1.30 llkb.The 
otimlltedbenefits are to the tone ofR&. 4,79,573 {per 
111111.118! net profit), bnak- IMlll point 23.9S% llllCl 
rebim on inveatment it 66.32%. The cost of 
production ofchmyltutty-fi'uity is about Rs. 14 per 
kg. The employmentgemmition is to the tune of600 
man clay& per year. The plant c.n be used. 
allmlativelyformakingchmy:lmmpapayaorother 
fruits. 

PDKV tnut-1- Pilot~1-• l?.e:....._ Ii a--- -- •• c:er
and caber) 
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Portable miporatm cool chamber for retail 
rtorapof•iietllblM(Bhubu-aremtn) 

Apomblc ~y c:ookd mail vcgciablc 
stolljJe chamber having cfirnenaim or7S x 72 x 132 
cm.baabeen developed. Tbreo aides aftbe coolta' are 
providad with khu khu pedding material aud the 
door ii made up of perplex ~t llheet. It ii 
fitted with a am11 Wllllr pomp (18 W) to lift wlllllr 

limn the •lamp 1ny to !be ovmheed lllllk placed 
lbove lhc Ml!ll!ber. The Wider i8 cliatributed 
lhmugbout the pedding material al!ac:bed to the aide 
walls ofthe lltlJn&euait. A smallblowm-of1S W ii 
ettached at lhc top for IJllCking ofair to increue lhc 
coolingefficiency. The 11torqe chamberii pnrrided 
with thI1'0 pt11fcamd nya (62 x 60 x 6.S cm size 
w:h) for a1DRgl: of -n:gce.bk1 inside it with a 
capacity of 30kg. The system reduced the 
ltimpetatureinaide !bechmnberby 4 to 8 ~ 1111.d 
~tbeRHby10to20%depcndingonambic:nt 
condition. The llllit wu tr:Bted for etonige of 
vegetablu lib okra, poinl.lld gourd, bittm gomd, 
briajaland tomatoand. lhcahclfli&mendedby210 
4 day8 more than UW ofthe conllol eamples. Italso 
reduced !be spoilage by SS to 6S% compan!d 10 the 
COillrol lllUllplc. 

Evaporative coolwgctable storage cabinet 

Mmual operated 111pota deaaer (luaapdh 
Ceinn) 

Harwsted lllpota fruit sm1ilce have ICU1( which 
it to be temOVed. Thed.evdapedelanc:r rc:mova1hc 
scorf .. well u gnu sh"""a to the 8lpOta fruit 
lllll'face. Thomainpamoftbemachinearepmfoated 
mcuhbeet drum. jute e1oCh, fim=, mid hwidlc The 
efficicneyofsapotackaeria foiind tobe 98 to~ 
and.cbmageofonly2%upotafruits iarllpOl1ed. Tho 
uait ~rtofmadijno ia Ra. 7000 at i:uirmtpricel of 
2013-14. 

.- ­
•l 

SapotaC-

Produedoa of problotk frutt Jnkel ullag tree 
pl"Ob1atk cclla(Luclhlan• centre) 

Tudmology for production of probiotic fruit 
juice& using free probiotic cells from gwiva, kilmow 
and. IDllllgo WU deniopcd and plllcDt WU filed. The 

Pl!OmOTICllNIOO~ 
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probiotic 8'llVI. kianow and mqo juicee were 
m c c 1ufolly fomwlEed, with stable and viable 
bc=fic:ialbacteria oo•••mt iDthercc:ommwcd dole 
(106cfufml)wilha lhelflifeofone month. Thebellt 
cambinlllionwuofL. acldophtltuand.L. DaHlbeing 

added together without microeDcaplulat iD ­
ofkimlow, guava and mango juice and the average 
count ranged :&om 6-14xlo' cfulml· which ia the 
tl=apeuliclcvelforaprobiocicprodui:t. 

AppJeeonr(SolanCentre) 

A ltainlcu lltccl cm:er wu d.clipd and 
f.lbriclted with tmee con: tube8 of 8izet 16mm, 
18mm and 22mm provided with tme fruit holding 
wi- wi.th 60mm, 6Smm and 7Smm fruit liza, 
n:tpOCtively. 'lOmakeboOilumda liteforhold.inathe 
fruit.. the fuotpedal WU providedfor operatingthe 
mac},jncalcmgwithcorw:: coDccton~1hccftjcjrnr;yof 
m•chinoii lOOkg fruitslh comparedU1 14~ fruill 
manua!Jy. The mnahring saund coi:e canbeUledfur 
furdullr14uc111ing. 

Apple Beed ccm:r (pedal opcnted) 

.AppJeeeedewaetor(SolanCemre) 

Apple 1.-1mnctor withstainleu mol conb1ct 
palt8 and opcnle8 wida 1 bp motor bu two 
chamben; one ia formilfuia the coree and anolller for 
IMlpUating the .-Is. Milling chamber is provided 
with fivo lmi'la mdWIU:rjell. Colcaofthe fruill me 
fed in tbehopper and milled inmillingchl!D!w and 
thenthe milledmau iapusedto the leed separating 
chamberwilh the help oflever, whic:h ~ of 

lleVCD JmiVCll and U ilhatlll with walerjell OD all the 
lidm. Thi:aeeda an: lllpllEedfrom milledmullwith 
lhemowmentofkniVCll, lhdaandpnmmeofwalm. 
The reeds me colleeled in-1noc:iviilglmyrwhile 
left over mass i1 dcaineJ :lrom wute receiviaa end. 
The efficiency of 1D81lhine ia I l!Okg con.'h in 
compariron to JlllllllUllly eeod cmi.clianof1 kgcore 
lb.. 

Thll technology lbm.dardized mid uwd•hM1ic1 
d.cvcloped under lhe project will be a boon to the 
economyofnmsery 15towers ofHimecb.ol Pradah u 
welluo1ha:11pplegrawingmtaoflhecoan1ry. 

Denlupmat of lllmmedla• m~ prod11Ct 
f'nlm plum fral.ta (Solan ccutrc) 

Techno!Qgy for development of OlllJIOtic«lly 
dried plums and ntilintion of ldt Oft!' syrup fur 
~of "Yllrioua value llddecl producll wu 
developed. Theplum fiuit8 11re rich in ucorbic acid 
{SOmgilOOg) having antioxidant activity ofS6.8S% 
and a rich source oflllllhoeyJmin can be utilizedfor 
development of IMF products. Thi: fruits were 
blanched in O.S% NaOH aolution for 30 s; followed 
by wuhiJlg in cold water mdwater containing citric 
acid (0.20A.) for tho complete R:lllOVlll oflye. The lye 
peeled fruits wm: dipped in the hyperlDnic 8up!' 

solulian of 70"8, drained, dmtoned md dried 
mccb111ically at SS*J'C. The tedlllologyiiIUCfulfor 

/ 
-~~--,

·J 
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dtvelOf>ment of lllltritionally enriched -.o-dried 
plums. The left over syrup pcsse&&ed anapp:reci.able 
amount of vitamin C (18.75 mg/lOOg) and 
antioxidant activity (3S.S3%) thus mm~ for the 
preparationofappe!izerandRI'S drinb. 

Stu.4mt.ization oft.edmo)oey forcknCopmntof 
lll.lldpear(Patb.arn.U*)candy(Sollmee11tre) 

The teclmology for development of 8llDd pear 
(pejllamalch)candyhu'beol81andal'diz.ed. The ftliiU 
after peelio,g and ccring - made into cubes and 
dipped in a BOhuion ofCaO (0.3%) for 30 mio.utee. 
ThedrainedfuiibJwerepriclced,bl•nchedinaboiliog 
solution of2% alumfor2Ss. Theblanc.bed pearcubes 
were wubed and then the sugar Wll8 added by the 
layering meehod. On. the C<dl.lleClltive day the tolal 
solable solids was observed as 38'8, which was 
niised to SS"B on 1he allemlM day. Finally the TSS 
wa.11 raised to 7CfB, and the ftuil!I were dipped for a 
dayinthesyrup followed by draininganddrying ina 
mechauicallpoly tunnel drier. The 8lllld pear Clllld)r 
prepared by following the developed technology ill 

Co:mpleaiochnology for development ofsand pe&r 
(pafbamekll) candy 

anlllllllogueofpeiha. 


Development of ban.an.a peelel'-Model 2 

(Tavu'lll'eeatre) 


Tho ban.ma peeler, which was fabricated 
earlier (Model 2) was of& single peeler unit for a 

ANNUAL REPORT 2013-14 

fixed sizedbanana Inorder to make itmore easy, 
effec:tiveandmorehumaniiimdly,am•chinewas 
fabricated to peel 3 grades of baDanll (small, 
medium and buge) using three peeling units of 
diffeten.t ai7.ed bladea. Theavuagec1111acity oftile 
machine is 35kglh, peelins efficiency 88% and 
IDAteri.alloss90A.. 

Banana Peeler-Model2 
Development ofnnilla oleoreelnplant (Ta'81lur 
cmtre} 

A pl'OCe!ls technology for extracting vanilla 
oleorellin was devetoped and based on this an 
ottactor W88 fabrieated. For the pl\1)8llllion of 

Vanilla oleoresillplmt 
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'Y1111i11a oleareliD., hot cmwetioa method with 
ilopropanol U llO!vt:lll: WU eelected U thia yields 
highs Vllllillin and other vol&lilo amatituenb. The 
pmteH pciWCla'I 1iG CODP11'*atiola of IOlvcm 
11114 time wm mndardiZJOd md1i:>un4lhatthe flavor 
com]IODOllla wm11 maximum at 100% ooncontntion 
for7 hc:mactic:m. BucdOD!his llmdardi=dJail CC11 

paramdel1, a 'ftllill&oleorer:irlpllntofca.J*il:yJ.kg 
ofCW'Oci Vlllli1la WU deaipecland filbrlcated. 

Deftlopment of GMP IJl.d llACCP protoecil for 
peppcrlndlUb'J{nYll!lVCQtre) 

The c:xietiD,g .i-ocaia linc in the pcppc:r iDdumica 
w imalp.ed.. HACCP protocols by modifying the 
proal8S linm and1nunan int.ervmlion form1j11tai11iog 
1he quality of fillal ~ ofpcppc:r viz., garbled 
pepper, white pepper, dehydrated sreen pqiper IUld 
pepJltll in brine were p1q1!1red. Tho HACCP 
wmbhcct ckacnlrillg IIICUllil:ll fw prcvelllioa of 
ha7.lll'd for a particular Btage in the p!We99 line wu 
p1epiiied. With fheae details, the iinportlmce in 
colllrolofhazard in thatpBilicular ll1llgc ofopcnllilm 
was examined and ~Y it was oouidenld u 
'critical' or 'non-Critical'(CCP). Similar CCP'a were 
idanlified for the other P"PJICll' prodw:ta. The 
modifieii flow prooesa linel in 1he iDdumica after 
incorporating HACCP analysil included a) 
conveying &yltom for prccHI """mM'iaa b) 
sterilizing 'Ullit to reduce microbiological 
OODtmninaticm c) metal dtm:lx>r to nmove meCala 
incoipOI8led wilh lhe prodw:t during pu<111ing d) 
alltomatcd packing U!lit to reduce human 
intervention while packing. Theme ufety 
mm1gomant principle. can 1rim down humll! 
intcnc!tion daring pepper proc;cNiug for Nfi: -1 
good quality endjB'Odum. 

DeRlopmatof&fqcrpedu(Udalp11rccutn) 

Peeling af ginaer ii labour intenaive 111d time 
COlllQ!lring. Oia,prpoelmwudevelopedbyUdaipur 
centre to ovc:niomc tbc problczm of c:xietiD,g giDgc;r 
peeler (llre8dy developed. by Udaipur centre). The 
dovoloped ginpr poelm wmb Ntilfm:torily llt us 
qmuoller llpc;Cd-1 for peeling time: llOlllWncl . The 

Ginger peeler 

pcclin.g efficiency IUld net Iota It optimumoperlltinf 
pamneten Wl!n observed to be 8125 por cent an.cl 
2.8 pc::i:c:a:it.,rcepeo;tivcly. 

Llvatoekseetor 

~ of meat ni4& metabolilel of 
bemftdalbaetelfaleull1nl(Chenn1I centre) 

Puro culture ofPet1iocou:us - pmpag•!wl in 
MRSbro1h. Theanu"bactc:rial activityoftm.piepced 
cell free sapernatant of Pedlococcua against 
Stapltyloeoccu.r Wiii demDDS!ia!wl by Apr woll 
dif!iision method. A elear zone of inluDition w 
app:eciable.Trial.IIwerec:ondacllld1xl llbmdardiDlfhe 
11p1aying of lhe inPlnlCi coll fteo llUpOJ118llmt of 
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pediqcoccaJondridcc:n carcassee. Albi:tary valae for 
1ho podiocin pmdacod WU diltlluuined. 'I'wo trials 
~OO"'fn"'ed lo llludy the e1fect ofpcdioc;in and 
Pediooin with HDTA on 1he thelf life of dridcc:n 
~ PhysicC>-c:bemi paamellita viz, pH, 
WHC, ERY, TBAlllldTY,mil:robialJ18111111C11:n viz., 
TVC lllld tenJ01"Y ev.lut.tion viz, odour Ml01"C were 
a!Jousessod. 

FilhpaUiet(Mlnplorecentre) 

The prooen protocol for clevolopmenl of filh 
patty hu been developed. Fi1h patty i1 a 
convenience, -1y-~to-eat product, 
which canbedirectly eatmi or1J1ed. infilhburpru a 
b- lllllmial. Fith plllly ia 14epced fmm p-olllld 

Rsdy-tl>-Eat Fi.ab. patty 

fish meet and a mixture eonsistil!g of mlllllroom, 
lllllrch, ult, qar, vegetable oil, BOuaniDg mptlm 
with pc:rmiall"ble ~ tor proper bJending 
ofmeat and m improve and enhancegelstmlgthand 
'lute, R!lpOciiwly. Tho ingrodienb are filh miind 
mcat(650g), mlllhroom(lSO g), lllJ)'aprotc:in(40g), 
IOdium tripolyphosphate (2 g), potato (SO g). sun 
drop oil (20 g), bread crumbs powdcir (I0 g), 111lt (9 
g), tupr (Sg), chilli powder (8 g), c:mdamom (I g) 
11111hmiDcdwater (308). 'lbe step• forpreparationof 
fish plllty m1: tintmnow llCll.e, eviscexateand wuh 
1horougbly, boil the filh far 6 to 8 minntc1 and lb.en 
cool to room trmpemture,, A.fer coolin& 1epa111t>e 
I11111Cle from lkin lllld baoe lllld make 11111Klo into a 

fim: pNtcby BqlK'-"zing byhand, addall iDgJcdien11 
ll!d mix properly. When paste become very lmd 
then lldd ehil1ed Wiits. epin mix thoroughly by 
hand. 'I'he:rQl&r 1llke 25g ofputc lllld mike illlo 
round/ rectangalar abape of lcm lhicme.. Shaped 
prodoctll are put in the deep hearfur 1111 hour and 
wbenprodueta *omefrozeu,p11ekcdilllo synlhelic 
cuingwilhrequiredquantitiet,aeelitandmarket. 

Preurvatlon and hudlbae technlque1 for 
pordlle Ritt for production. or bloloefeal 
budagell(Mma.bill.cmtre) 

The: trial to eYllluab: 1hevillbility ofpon:ine lkiD 
p1bl bu been. 8Wted by uiag Humby's knife. 
Porcine lkin bu ~ collected from m.bly 
1lmighkrc:d pip at Pig Slsughier Uuit of Dcmn 

Abettoic,Mumbai. 'lbeunevcnlkinpfllhavebeen 
removedbyHumby'1knifeand IM=toditsvWrility 
by TIC 1111ay. Sublequently, lhe viable lkin gia1b 
wen: preaerved iD. 40 °C and - 200 •c =ipo:lllW:ea 
andviabilityiJbeingtestedbyTICuayatone day 
interval. dm:iDg slonlge. 'lbe gmiW ranoved by the 
Humby'alcnffi:we:reuneveo.aizelllldahapelherefore 
dermatomo is noodod m get tho proper Sl'Dfh from 
the: pig akin. 

Jageryteetor 

Enhl.aUou. of ...amam ud modl1led atmmpben 
p•ddng for ltorage of grouhr JaggeJ'f 
(Aubpllllecmtre) 

Gnlnular jagge:ry samplet pllCbd with ­
1111d MAP were ~ under lllDrlF during July­
Decmnbar2013 to study the shelf life. Tho 118111p1111 
were llllal)'led fur bio.ebenri~l ~. Under 
MAP,0.3%decreaaeiD.sw:roulllld0.3%incruaeiD. 
miucing sugar content Wlll1' observed whenma the 
decieaie in~WU 0.6% It 1.0%, inaeuc in 
reducing aupn 0.3% & 0.6",.. and incre8le iD. total 
non mgm was 0.3% & 0.4% under VIClllllll 

pl'"bging and control, relj)Cdively. Sligbt inllmlR 
in moillllln: (O.OS-0..2%) wu obaerved in all tbr: 
pl'"bgingmethods. 
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Enrichment of jaggery with carotenes and beta 
carotene for dietary allowance (Anakapalle 
centre) 

Enrichment of granular j aggery for carotenes 
and betacarotene was taken up during April 2013 
and stored to monitor the changes in the biochemical 
properties. Carrot paste or moringa leaf paste was 
added @l, 2, 4, 6, 8 and lOglk.g of juice to enrich 
jaggery for carotenes and beta carotenes. As the 

addition of paste increases, the corresponding 
increase in total carotenes in jaggery was not 

observed. The increase was noticed only with 
addition from 1 to 2 glk.g of juice. Due to 
incremental addition ofcarrot or moringa leafpaste, 
reduction in sucrose % was observed from April to 
December 2013. The reduction ranged from 1.4 to 
2.4% in carrot and 1.6 to 3.0% in moringa leafpaste. 
Increase in percent reducing sugars ranged from 0.6 

to 1.2% in carrot and 0.8 to 1.3% in moringa leaf 
paste. Total nonsugars increased from 0.8 to 1.2% 

due to carrot and 0.8 to 1.8% due to addition of 
moringa. These changes can be attributed due to 
slight increase in moisture content in the enriched 
granular jaggery. 

Assessement ofharvest andpost-harvest losses of 
major crops and commodities in India (Ministry 
ofFood Processing Industries sponsored project) 

R. K. Gupta, R. K. Vuhwakarma, Anil K Dixit, SK 
Aleksha Kudos and RE/Pl ofaUAICRPon PHTcentres 

Around 85 percent work on primary data 

collection by enquiry and obsevation by the 

cooperationg centres has been completed. Data entry 

by all centres in data entry software (already 
provided to cooperating centres inCD) is expected to 

be completedby June2014. 

FeIsponsored project on 'Study on storage losses 
of food grains in FeI and ewe warehouses and 
to recommend norms for storage losses in 
efficient warehouse management 

R. K. Gupta,Anil K Dixit, SKAleksha Kudos and RE/PI 
ofAICRPon PHTcentres 

The survey schedule has been finalised for 
detailed data collection from FCI and CWC 
warehouses. The guidelines and survey schedule has 

been circulated to all concerned cooperating centres. 
Most of the cooperatinig centres have recruited the 
field investigators and have started the work for 
selection of compartments and recording of daily 
and forthnightly data. Also an interaction meet of 

REs/Pls and FCI official was organised during 29th 

Workshop held at Udaipur and one seminar cum 
meeting of RE/PI with depot manager and FCI 

higher ups is proposed to be ogranised in the month 
ofMay2014. 
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( AICRP on Application. ofPlastics in Agriculture) 

• A'boharcenterstudiedtheeffectofoverb.eadtree 
sprinkleni, foggen and «1lour shade nm to 
reduce heat An!ss on pomegranate fuiit insemi­
aridregion. Microclimale<!ala in<J.icaled 1hatlhe 
lmlpelann mnained in the nmge of 27.33•c 
and RH 60-*0% within the llprinlder periphety. 
Comparatively, lowest Nlllrurn and fruit 
cnicking wa:c found in ovtd!ead sprinlclei:. 
Approxjmamty, 30-40% black spot diseaso 
(Ce:rcospoN 11p.)wasobsermlinall trea~. 
Goodsizeandqaa1i:ty offiuiU (300-4303) were 
obtained along with higher quantity of Vit. C 
(11.56 ~100g llril) t111d acidity (0.44!> gllOOg 
aril)wererecordedinsp:rillkler. 

• Lmlhi•ne center 8111died the e:ffect of coloured kg per plam) and Syngema pal (table size 
plas1ic mulch oncrop performanceofcapsicum. fruit} as 8.424 kg perplmtt.Outofthr:eoVllrieti.os 
Four diffi:mit types ofcoloun:d mulch (ydlow 
on black, black-black, ailve11oblack. and while on 

Syngm.ta showed 8Uperiority over Nunbe:ms 
(yellow: 4.060, red: 2.947 and green:: 5.947 k8 

black}wereused. Totalfive pickings we:re done. per plant) and Holland (yellow: 2.958, red: 
The maximum yield of 1.8 ~ waa 2.102, and green: 5.117 kg perplmt} varielic:B, 
obeained under ~blu.k followed by OCh.er 'Illble size pen ftaiU were picked up on an 
coloured mulch. Whmas yield of the crop in average of 15 days after last picking. Among 
C&110 ofno mulch is LO kg/plant only and tint tlm:e in:igalion levelB, 100% Rph:ni•hment of 
piekillg in case of no mulched condition was ET gave hiaher yield th.an 80 and 60"A 
about20dayslateas~tollllllchedcmp. replenishmeutofBT.Incaseaftargetedfertilizer 

• Ludhi•n•centercon.cluctedafieldreeearchatthe 
r:esean:h farm to colti.vato capsicum ina 560 n:l 
polyhouse with Chree Vllrielie!I viz. 8)'11genta, 

doBe, 120 pemm of 1mgeted dose llhowed 
superiority over IOOo.4 and 80% of targeted 
fmilizerdose. 

Nunhems and Holland under naturally 
ventilated ~ouse for improving year round 

• Evaluation of polybo11.11e cultivation by the 
farmers in Punjab was lllldeltaken in 3 dilltlie!s 

produelionofvegetablea. 'Ireamu:nlllof120%of viz. Ludbi!l!'l!I, J11l111Jdhar, Patialaudselecting 4 
targeted fertifu:er dose along with 100% filnnel'll 11.'om each di.strict. Flower cull:ivation 
replenishment af crop evapo1ran.lp:imon gave WllS found mOlt beneficial (B-C ratio 3.23)th.an 
die JJU!ltimum m.mhtable yield of 8)'1lgellla vegelllblecultmition(2.67}.Thepll)'bac:kperiod 
yellow(5.6!>1 kg per plant), Synaemared(4.I01 wu as low as 0.71 for colored capsicum in an 

The AICRP on Application of Plastics in AaricU!wre has eleven coope1ative cenln:S. The project has 
contnlruted in development or modification ofteclmologios related to plasticulU!nl in horticulttn, inigation, 
imenrivefishcultuR:and animal hOUBiog a&perdie needofthe numda!N-oftbe~Followingate die 
9ecificadlitvementsmadebyCOOfler»finjcentenchJrinatbeyearunderrepoit. 
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area of 1000 m•. Non adoption ofpoly houae 
technology was dueto itshigher initialcost, risk 
faaon and a1ao dw: to UDawatellellll io. die 
farmem about this teehnology. Farmers 
S1J8iested that incrmse in subsidy; proper 
ll'llining and bowie~ about polyhouse 
technologyshouldbeprovided for its ~sfill 
adoption. Finally, it was conchuled that poly 
howio fanning is 1-1 of the day and fannm 
must adopt it with p1oper knowledge ud 
tniining so as to rise in fastly growing modem 
agricuJtm:e and to WllljklU! in the IJl.lllbm at 
international level to get maximum pro:tita in 
ordertoleadamccessfullife. 

• 	 Studies on microclimate and plant growlh of 
capsicum uncler different type of shade net by 
]unagadh ~. Studies on mil:roclimau: and 
plant growth ofcapeic:qm 1111der diffettm types 
of shade net 'W'ml conducted in Saurallhtta 
region. Maximum temperature and light 
intensity was observed in 30% while wmpmd 
to ochers. RH was observed maa:immn in 75% 
blue sh.ado net and higher erop growth 
pcamete1s. The physical parameter!J offtui:t8 in 
tmns oflmi,gth (102.98 mm), widlh (69.S mm}, 
thickness (67.82 mm) and lli7.e (78.46 mm) waa 
recordeclm.Wmumm7S% blueshade net house 

C.iClllllplwgrowth underdilTcmitcolourofnet 
hOUJO 1111magadh 

wh:nnm&jm11m yield(23.S tlha) in50%white net 
hou5e followed by soi>A. greenm:tholl8e (8.7111ia) 
andminilll]mW&1Jfuundincomrol(0.341/ba). 

• 	 For growing wam melon in Sll:Ul'Ubtra region, 
double layeredSilver- Black (2S mic:t'Oll Chide) 
wasfoundbeUerihanotherpliu1ic;filmmulches. 

The Silv« - Black mulch film with irrigation 
sche<hilin,g at0.4ETc gavebostll!lillltswithyield 
(37.67 tlha) and W1lter UBC efficiency (16S.1S 
kg/ha mm) as compared to yield (0.79 tlha) and 
WUE (l.95 1:glh.a mm) for control (no mulch 
condilionwithmigation level of0.8 ETc). 

• 	 Cumincropishigblysensilivetoadverseclimato 
viz.. dew deposition, IlliD. imdhigh tl:mpeni1ure 
and high RlL Hence the ef&ct of dilfenm 
lltruc1m:es on protection of cumin crop against 
adverse climate in Swra&b.tnl region WM 

evaluatedwithdift'erem covering matea'ials with 
low tmmels (l.Om high). A low tunnel type 
sWc:lure (4.0x.2.0:d.Om) wu ~bJaljzed 
whichcan provide~ cover for 1hecrop 
by different materials \!ti:., plastic sheet (LDPE 

Cumina:op c:ullmdion in low Immel with dift'enm 
4X>Vc:riDg llheel8 at Junap<lh 

50 !'),PP tlOllWOVCll (40 gsm), gt'eell shade n.et 
(SO% sb•cting), insect net (60 mah). Cumin 
cultivaled in the open field is considered 811 

colllrol. Mrninmm 1emperelure WU obselved in 
control followed by ~ shade net {SO%) 
atructme. Maximum yieldofcumin (1419 kg/ha) 
wu obeervedinplll81ic sheet structure followed 
by PP nonwovm S1rUc1Ure (1338 t,glh.a). Net 
profit inplasticsheetstructureise11funatw! to bo 
43700 Rs/ha u compami with wnlroL Aphid& 
and thrips were ob&«ved nrinnnnm in plastic 
meet ltlucttn followed by aphicl.!i in pp 
nonwoven 11nd drr:ips io. iosecl net ~. In 
Che structure6, Sllbida imd thrips were obserwd 
maxim11m in~netsU\J.cture. 

• 	 Feasib:ilitystudyofroundtheyesrproductionof 
vepable1 in low c:olt bamboo poly hoWIO 
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111nM*1n1 wu und.mbn in Silddm. The lt1ldy 
WU W1de:rtaken for lhe 8ClCODd )'Ce' in the ADie 

aisling poly hollle (1 lllt4.S with 3.lm middle 
height and side heigbl: 2.lm.) with bamboo 
fhlmc a&r brief repliring. DmiDg (he 8CCODd 
yearof1q1liclltionofthe crop rotation broccoll­
brlnjal-broccolt in low cost poly hauae, brinjal 
crop flliled being illft8ted with bllCb::rial wilt. 
Spinachwaa taken up &11 11 midlmn ccmtingent 
crop and leaf yield WU 0.73 kg/sqm (7.3ton/ha) 
with WUB of 16.22 kg/frl per cubic m.e1er of 
irrigation water applied. Yield ofbmoooli waa 

obaerved to be bighe&tat 3.13 kg/m.2 in spacing 
of 30X30cm., followed by 2.90 lr;gltqm for 
spacingof"l-OX40cm, l .84kg/sqmforspacingof 
4SX4Scm. and l.S2 kg/1q111 for spacing of 
4SX60cm.. WUB WU obllCl'Ved1o be decreuing 
with increaae in 1pmcina of planta. WUB of 
12.67, U.73, 7.45 and 6.14 kg ofbmcx:oli iJCll 
cubic mder of water wed for lhe !lp'Cing of 
3-0XJOcm., 40X40cm, 45X4.Scm and 45X60cm, 
~vely. Daily ™ md m.in l&npelature 
within the polyhollllC lhawcd inCRUiD,g llld 
decnuinJ trend, iapectivdy, with i.naeue in 
height from the IOi.I surfiioe. In addition to the 
~]llO~fhc~alaoconducted 
1101De preliminary 1ria1' on bio-control 13em 
mdc:ultivationofOerkinmd~. 

• 	 Conlliuclion and evalmlion ofmWl llrllc1ure9 
fm PJUC..Wdc:ultiVlllionofcapidcum. and tomato 
in Udaipur Region. Pour lllrDClw'C8 of64 sq. m 
floorua(16mx4m)usingGI pipeframehave 
beenoomtruc11Ddinthefiamandcowredwith© 
lllwienet, (ii) insectnet,(iii)UVs1'bilizedpoly-
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llhcet of250 mieron with vmtilation with ahadc 
net and (tv) UV stabilized poly.ft.eet of 2SO 
micron with ventilation with inaect net 
Rlpeeliwly. Th= data wc:rc :=onicd fivm the 
randomly aelec1lcd tagged plmm of 1111 four 
rqilli:ations. The data reYMled that muimum 
pJmt height (168.67 cm.) WU icwtded UDder 
Wiie-net house while the mjnjnn1m planlbei&)lt 
(14059 cm) wu noted inT2- Inaec:t-nllt home. 
On the buia of yield data the poly-halme 
(vmtilsti<m by insect-Mt) proved signifi.,,.utly 
beUer(1358.33 gfpbmt) and fruit~ (5433.32 
~ while the highest average 1iuit wmght 
(94.87 g/fruit) WU found 1iDd« poly-home 
(VCiitilltio.u by shade-net). Whereu, T, 
ln!atmenl ie. llhado-net houee W1lll found with 
the lowest value8 for fruit weiPt per plant 
(1125 .00 g/ plant) and fruit yield. p« lqll&n'l 

meler mea (4500.00 g/sqm.). The economic 
malysis indicated highest net it!oome of Ra. 
17,69,299/ba(Rs.176.93persqmara)andB:C 
mio of 3.62 with poly-bouae with imect-llft 
venbl. DllriDg Kharif season, 2012, fon:tW cv. 
"Dev" was taken with fuur replications on fuur 
raised beds ClllCh with two row. ofcrop plauta 
with~ of50 x 50 =.The mm1ta ievcaled 
that mllrimum plant height (198.42 cm) wu 
reconled UDd« sbad&-nllt house while, the 
minimumpJantheigbt (167.88 cm) WU llDtedin 
inlect-net house. On lhe bui• ofyield elm the 
poly-home (vmrilation by imect-net) pw 
lignifir,.,,tly higbcat fruit weight pa- plant 
(1667.13 afplalrt) llld fruit yield (11119.80 
g/11q111) while, the ~ avemge fruit weight 
(73.82 gffruit) WU fo1111d umkrT1 lrealmall i.e. 
sbad&-net house. Whemu s!Jado.llft hou.e WU 

alaofom:idwiththelowestvalue. for fruitweight 
per plant (818.13 g/ plat) 111d fmit yield per 
11quare meter area (S4S6.90 g/11q1D.). The 
econnnric -1yaia iadica1edthat the poly-holl9c 
withinflect-netvents hlld lhe highest net income 
ofRa. 10,26,872/ha.(R1 102.69 /lqlll) md B:C 
1111io of 2.60. Though. iu:eoiding ta B:C l111io 
bothcroperesultedequallygoodbuton the bait 
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ofnet inoome the capsicumcropproved beet for 
cul!MUion under small poly houao hav:iDg 
~netvcat8. 

• 	 Impact 11111e11smont of porlablo FRl" carp 
ha1chcr:y 1edmology in India was done by 
Blwhaneswarcent«.The result indicatedthat 90 

Portable FRP carp Ha!dJ.a.y atCIFA, Bhuhane«war 

wt of lSS FRP catp hawhcr:y uni.18 were in 
operation, each ha1chcr:y Oii~ for about 5 
cycles per yeer (20*A. utilization), total spawn 
produ.elion= 600 million. Bee-0 produced(fry)= 
135 million, ~ - covered = 7200 ha. 
total nmning cost= Rs 25.2 lakhs., total profit 
gc:nmited =Rs 24.3 lakha, iwovc:ry of ()06t of 
Pdaet= 3 yeam with 20% utili...tion & I year 
with 60% utilintfon, on full utilization = total 
protitgcnenited will be in the tune ofl.7cron:s 
peryeer. 

Mobile fish vo:wliDg unitat CIPA, Blmbanoswar 

• 	 De6ip. development and evaluation ofplastic 
gadgm for hygienic fish marketing by 
Blwb1111eswar ~. The prototype ofmobile 
(onriclr:shawtrolley) fish vending unita& HPUV 
(Human powered utility vehicle} was 
~Hfully designed. which is a U8eful. gadget 
and fileilities for fish '¥elldors. It WU designed 
and fllhricatlld using locally available materials 
ata coat ofRs.52.780/-.The main fea~ofthis 
proCOfype is its 100 and 70 L illBulated chilled 
eratell; utility box; eutting and processing area; 
storago of\\'liter and waste disposal. N-sa:iy 
eft"on has been made to maimain lhe posllible 
market quality offish and fish products in the 
form of raw and semi-processed I proc«i&ed 

chilled prodlielll. ~ trial of ~s 
evaluation indicated 1hat the wmk:in& heart mm 
(HR work} of the male operator Illl!ged tio:m 
123.8 to 134 beata/min with a mean value of 
131.9:!: 1.6beat&lmin. Thecormpo:ndina values 
withwomenwm1119.0to l49.6and 131..2:1: 1.0 
bealB/min, r:espec;ti.vely. The heartrate wulower 
with male as compared to1hefemale. The forces 
on the pedal wm1 161.84 Nand377.6 Nincase 
of first and second eondilion. The ealenlaied 
mecb•nieal advantage11 for first and second 
condition are 0.278 and0.276, respectively. The 
de11ignofmobile fish vmdinguaitis stabk. The 
operatol'll both male and female have found Che 
unittobe eondacivebothergonomicallyas well 
a.s ope:nilionally. The bonmta of'HPUV inielu~s 
assured best poesible market quality; provide a 
proper form afsemi-processed or final product; 
asau:red hoa1lh safetyofproductB; and apply the 
most rational raw processing method. The 
prodw:t ill Bllitable in ui:ban.lmmlicip 8fte8 

for pi:oper waslo disposal. The calculated pay­
1*1.periodii2.S3 years, thus, die mobile uniHs 
highly profitable. The ARR ealcnlated owrthe 
projectperiodis2.S3 year life, which is39.60"A1. 
The Nlail vmding offish imd fish prodllelB by 
the fisher fulkll are presently filcing a large 
mnnberofproblemsatartingtio:map1operplace 
io. the fish markd, wute disposlll 1111d fish 
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marketing during the bed wee!her and night 
time.Mostof1heproblem.shave~addmsed 

during thede11igpiog111dlayoutofthepro(otype. 
The mobile fish vending unit may be 
popu1arized in1ho municipality and NAC areas 
with Govemment subsidies to ovemime the 
Mailfishvendingpr\lblems. 

• 	 A p811icipatory studyha&been'!!Ddmabnin1he 
fimner's field to woli: out the 81m!2gy for fish 
culnn in cooler environment in higher hills at 
Almora c;ema. The 81Udy Wll8 emied out in 
Todera and Dunban!i villll8e& of Doonagiri in 
Almora (around 2200m aMSL) and DCFR, 

Bt Cotton8J.VW1b Ullder silver black plastic mulch 
and wheat strawmulchat Junaaadh 

Bhimtal. A total of 43 polytanb (LDPE or 
ailpauline film lined pond) have boon 
collSU'u.cted. 'IWo types ofdeeian were adopted 
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i.e. die film Wll8 had ina pitlll0811y c:iqtedbya 
embankment on slopy l8lld.I, orstairs 1il:e aide6 
wen1 llfl'PllI"d,polythene laid, andthen sidoand 
bot1om wu covm:d with soil filling To 
un.cle:rlBke the study, ponds in 1he farmers field 
wen! seleeted ofnearly llllifo:rm me and llhape 
for having comparable results. Growth 
perfOl'lll.lllll:e of cmp fish was evaluated in S 
diifenmttypes offish ponds i.e. emthenponda, 
"cmc:nte>cl ponds, polytank without soil, 
polytaok with 'bottom sand (3-4 inch) 'bed, 
polytaok with stairtype sidosand oarthcovering 
during the period of June 2011 to May 2013. 
Fishseed (Fry) ofthree exotic cmps; Silvercmp 
(HypaphfllalmJclli~ molltm), Glll8ll cmp 
(Cterwp/ulty7fgod<m '/deTla) and C.Ommon emp 
(Cyprimu carpw) bu been stocked in a11 the 
tanks @ 3-4 fishfm' during the moo!h ofJuno 
2011. The spcciea 1111io W1l8 40:30:30. Fish wc;rc 

feddsily wiillrice polish andDlll8Wdoilcab@ 
3%ofthoirbodyweight. TMgrowth datamroal 
diatthesi2t;oftheall 3 emps doesnot n:aeh up to 
the marblable size byendofone year,butgood 
size was achieved byencl ofsocond year fur all 
the species. 40-50% ~growthWlll adii.CM!d 
illpolytanb (8S0.1020g aize) incompllrison to 
earthe.npond ( 622g}andcanentedllllik(S12g}. 
Thismight bedueto ~mpmativelyhigherwamr 

~ (2-2..S"C) inpoly1ankstiu.ctu:re and 
better pllmkmn and periphyton population. The 
tDta1plankron volmne varied limn1.6-3.2ml/50 
lit. in diffa:ent aperimental. ponda with 
maximum in polyta.nb (2.4-3.2 mJISO lit) and 
minimum in~tanb(1.6-1.9 ml/SO lit.). 
Among the poly1ank ~ polytank. wiill 
bottom 88lld reflects 1li8hest production and 
bettergrowth ofall3 fuhspecies. Thosandbed 
indli3 811:\ieb.IN mvolll'B lhe dense popolationof 
plankton,especially the :zooplanktonand naked 
polythene surface of the side slope of pond 
provide the substratum for periphyton 
prodiictionan.4elsokeep thewat«warmevenin 
the lateeveninghours. Among the all 3 spec:iot, 
g111&11arpperfOilll5 betterandilB fecdiogi&euy 
for the iiu'met'&. Thi& seasonal eff~ i& location 
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specific an.cl is more or l~s rdaled to the w1l!U' 
lmlpelalln. Water mmpeiat~ below l2°C 
ma:r:ds the growdi. and fr.Ming ~letely 111d 
even fish 1ose3 the we:iaJ!t during this wtti= 
dormancy period. In the case of earthen and 
cementedlllllb, IbisperiodWll8 observedfor98 
days, while it wu 84 days in the all typet of 
polytlmks. rn order to have tilmr growth, 
stocking of yoa:rlingB (Ielnd for 9 momhs in 
polytank. ofone flmner) of3040 gm size was 
done, which ll!sulttd in growdi. of fish in 
pol)1mlks1otable size (765-872 g) in9 momha 
while in earthen. pond and cemco!l:d ponds, it 
wasS43and437 g,ll!spcdively. 

• 	 Junagadh celltel' evahJ.a!td the perfurmance of 
pl.as1ic mulch in Bt couon in Sa:mashtra region 
Wll8 found to inl:re88e the yield subrtimlially. 
Cotton yield was found in the range of 4130· 
SS301'g/hafor match conditionand3810-42SO 
IQVhafornomulchcoodition. 

• 	 ,hmagadh center studied 1ho lrlillllpOitation 
lone'8 for SllpOla and 1omato.A :foldableplaslic 
box with cells was designed an.cl. developed for 
10 kg capacity with the help of Nilkarnal 
Limited, Raj'lwt. Size ofoells WllS made on 1he 

Poldable plasticboxwith eellused for tnu:t&p01tation 
ofsapota ftuitl atJAU, Junagadh 

basis of size of fruilll. For transportation of 
sapots, the size offoldable plastic box of blue 
col01ll' with veicro was 390x32Sx24S mm(total 
vol1DD.e 0.031 m'}andthickness ofplastlcsheet 

W113 3.5 mm. It Wll8 made from polypropylme 
650 g.tmawi:thtbeweigbtofl.40Skg. Tilesizeof 
cell was 60x60xSS mm and total four layers of 
sepcationsheet weze amnged in a box to bq) 
iwlividaal fruit witbaut rolling and no load 
occurs on upper layer offruit. Number ofcells 
perlayerwu 30andtotaloellsperboxWeN 120. 
For air circulati.on, S mm holes were made on 
sheet in each cell as well as outer sheet with 
0.90% perfonilion. The box Wll8 made with full 
comerreinfo:rcemem onfoq:r corners tobearthe 
load of upper box and protection during 
lrlln.8porlalion. Collllplled ctimensionB of box 
were72SxS8Sx30mm{to1Blvolmne0.013 m'}. 

• 	 Comparative evaluation of eeven type& of 
coutah:ftml orbags with 10q aipacitystacking 
in.sixlayersnamely;gu:mi.y bag, gunny bag lined 
withbubblesheet. foldableplasticboxwithcells 
(FPBC), poly propylene bag, ogg tray in CFB 
airton, plas!ic c:rato and ~ fiber boa:r:d 
(CFB) carton WU made. The ftuil8 in diffeiut 
COll!Bi:u.ml ~ transpomd from J1magadh to 
Janmagar and limn }l11!1T!agar to .hmagadh by 
road requiring 12 h to cover app1111im•tely 300 
km in goods rickllhaw. Significmttly higher 
quality paramllterll (hm:dness, ficum-n, b:io­
yield point. mpture f~ 8lld~le fruits) 
an.cl. minimumlosses (bmising, cracking, impact 
dam.age, ripening and decay) wen! observod in 
FPBC, which W1IB at par wilh BTB. ~oimmu 
defo:anatio:n 8lld to1B1 soluble solid.ll were 
observed in FPBC. Maximumdofo:onation was 
obu:rved io. GN and a mHimmn total aohlble 
solid Wa& in OBS. Maximum braising was 
observed inthofruilll on top layerwhileCll!Cking 
and impactdamaged fruits wereobserved in the 
ftuilll on bottom layer of 91Bek. Minimam 
packagingcost(lO ~/t)was found for gmm.y bag 
andmuimwn(lOOO~ft)forCFBC8Itonwilhout 

consideringthe transportationl083e$. Netaving 
per tonne was found to be ' 1323 by Ulling 
foldablc plastic box with c;dls aa ~ to 
gunnybagand'698 u com.Piiledto plastic c:rale 
dming ttan&pmtati.on. Considorin,g cost of 
contoinor, transportation, 1:11tmning empty 
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coataincr/bag and total loHC• after 
1ml!lpO!Ution including decay after 11Drap, 
FPBCwufouod cheepostco••1•i•w11111111Jpt all 
the c:on1aincn -1 alao quality of the fruila 
retainedinthecantainer. 

• 	 A low costplutie ripeninaehamberforripeniua 
of mango wu developed and modified at 
IWJdri Tho ripeningchamber (120x80.l.70em) 

-	 fibricate4 by fixing 200 mic.ron poly1h~ 

withprofile& giipperatthe &id.el ofthechamber 
and bue WU •eakd using 16 gauge M.L &beet. 
Thi• amngt11¥Jrt has belpccl against Juking of 
pa from the chmiber wbicb lw helped 
ripcnizlg. Pmeterl inside rl>cning ch-her 
- obeerved 23-38°C temperature, 96% 
relllive humidity, 37.37 T.S.S with unffinm 
colourv.liaeuatoullidc25-23"Cll::mpc:ntUR:, 

81% relative hamidily, 27.37 T.S.S. with D011­

llllifonn colour. During re,,pimion mango 
releuce 'Wat=, with 1ime the RH inlidc dw: 
ripenlna dlamber rachee near 100%. 1'hi8 
shows that1hieii needtocontrol1he RHd1lriDs 
ripcnizlg and it lhould be betwrm 90-9S% for 
betterqualityofripenecJmanao. 

• 	 BllftChi center ltudied the developnc:nt of low 
cost c!etecheble roof grttnh,....11: for rmmd Ille 
yes cultivation of tomato. Ftuit yield from 
po1yhomc WU 2 timet higher U ~ to 
openfieldcnnditiom. Amollg themulche1, fruit 

.Wdied dw: cfl'c:et Tomato cultivation in diffenml: 

yield from poly 
houee u well u 
open condition 
with blackllllllch 
was highe1t 
(74.37 tlha) 

followed by 

silver bh.ck 

m u I c h 

(66.34tlha). 


• 	 Udaipur center 

of different colOlll' ofplutica 11111idl by 
collllDed plasticUdaipur 
mnlching on 1mlllto i:zop. Four co!Olll'I of 
poly1he.nc llllllch, i.e. bllck, tnnlparellt, white 
-1yellow were evahiallld wilhgravity fed drip 
inigation syatem fOl' tomato and okra 
cultiVltion. The results lhowecl the mmmum 
fruityield(7205.00 gfsqm) inblack poly-mulch. 
&onomic an.aly»is indicaled that bJaclr. mulch 
gave 1he higheet net income ofRI. 9,20,382/ha 
lllld B:C ratio of 6.74 for tomalD cultivation. 
During kharif in 2012, om. (cv. Mahyco 
Bheadi. No. 64) was cultivtted. The lil.YCrpoly­
mulchW8.I givenmnimum-,e fftlit-iSld 
(260.53 g.lplant) mdfruit yielcl (1737.71 gfmqm) 
=en wbili:, cciy dayll to nowcring (37.SS 
days) and first barvelting(46.00 dayll) W8.I alao 
noticed UDder the llllllO treatment NBt income 
WU Ra. 1,03,432/ha and B:C ntio WU 1.66. 
Aceording to B:C ratio black poly-mulch is 
found llC!lt during said llNIOll while, during 
ldwifICllBOll rilvCl' poly-Dlllkh provedthebctt 
option. Whel\lSS, aeeolding to the net return the 
1amatocropwaafoundthe bestcropfor~wing 
ODpoly-lllllh:h. 

• 	 The lwn,Ping. p"hging mMI. lnnlplldation of 
CU91ard~wu explored.tMPUATUdlipur 
lllld p1utic film pKlragina - evaluated in 
participalmymode. The~ltudywaa 
llmiecl wt wilh 1rib9l fannc:rt wbo were 
llmllved inpickingofcuatardappleandselling 
it inmmBtatvery chemp prlcm mdRajasdian 

as 
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DiflUWl pJ.utU:a film i-ckqhig llld handling for 
lnmlporlBlian ofcmtmd apple ItUdaipar 

VanvuiVW. Pllrilbad, Udeipur, whou helping 
the tribal people for improving their livelihood 
and other upec:D including llUltard apple 
llllllketiq. The inmrventiona involved mining 
1o the Carmen to collect nce41ed information in 
1he field and then dift'ermt packing material bu 
been tried to reduce the IIBWlportation !ones. 
The :resoJf8 ofsecond year revealed that on an 
aveniae c:usbml apple plant canprodllce llll&l'l.y 
127.06 fi:uita amma1Jy with having 144.92 g 
average ftuit weight md 17.66kg fruit yieldper 
plant. The rangt: of di1rereut pinmetem WU 

foundvmying mrumgfmncn IDlliDly1-•u"'of 
gene!ic ciuncll::n ofplmla u ell phmbi in the 
area ofstudyaregrowingwildly. Funher, 1ge.t 

hcaltb ofplaule, topognlphyof1oil, inlmlily& 
lllD01lllt of rainfall, moilllllre availability in lhe 
rocky area etc.areanotherR111101111 whidia6cla 
the produr;lion ability ofthe plam. The ION in 
111888 of1he fiails, ~ in t..anl en of1he 
Will and variation in colour in vmioua 
pachging IDlll::Iilb are svaago of the hiD 
oollecmd llt five ~I oflllc SDciety. It waa 
fuund that the fi:uita pKbcl in foam lheet have 
"'i11iFillnn Im in mw (0.63%) -1 lou in 
hanlneas (3.14 %) wbile colour wu 11111C in ell 
the tmetni"°"' stwli.ed. The muimw11 lots in 
lll8U (2.93%) aid !OBI in hanlnl:al (8.S2%) WU 

obtained for 1he control 811Dple. The colour of 
the Will after 'lranlportalion WllS found to be 
good may be due to ripening of Ibo ftuill in 
packing. On lhe basis of c1ata, it indiClfet 1hat 
foam sheet (TJ is found to be the bestpackaging 
material for C'CIStard apple fruits during 
transportation over long distance ID avoid lou in 
mau of1he fiails, miu.ction in haidnea of the 
hiU and Vlll'ialion incolour. Shelflifestudyof 
cuatard apple ftuits inlide and ou!side of 1he 
Evapomli.ve Cool Sto111go Strud.lm:a (ECSS) 
indicatedtll8tduring loaded condition inlide of 
ECSS the tlm.perature was nlCOlded low (15 °C) 
while, RH wa11 noted higher (30"A.) lhao its 
surro1111ding, which wu fo1111d beat in 
"'i11i111izing the weight !ones ofc:amrd apple 
fi"aita. 
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~usinessPlanning and Development Uni~ 

Bu.1inet1 Pk•11tn1: ad Dmllopme11t (BPD) U!!lt 
(CIPBKT, Ludhle11• (NAIPComp.J) 

DldtalreyaM.Kllduo,JC.Nuulahand.Pnaeon Verma 

Business Planning and Development (BPD) 
provided platform to e:ntreprenell1'8 to ta'lce 
advantagQJ of tho proven and ~ 
technologies ch!veloped by the irut:itute. Such 1lllits 
willprovideend10endsolutionforestab1isbinjfood 
prooell8ing unit mclose «N.tdinalion of subject 
mauer specialists to establish a successful 
operalioJ!aJ.plant. 

A) Spedll11ebleveme11a 

BPDLancllWorbllop 

BPDunitCIPHET,es!ablisMd with the visionto 

providea platfurm to ruralandsmallentlepxeneim:s10 
establiah and operate prooeaingphm.18. Itorganized 
a taunc:b wodahop on 13"sepmnber 2013 at the 
campus towards 61lfillin3 its viaion. A1\llllld 100 
progml8ivofimnen andb11dc!in,g eoD:epnmeun1 w~ 

invited to mu111re them with1heknowledge ofletest 
ClPHET iimowliom in lhe m:e1111 of post-harvm 
technologies and with tho i.nfo:tmalion Rlglliding 
inCQbation fil.cility aiona with other vital faciliti1:3 
available atClPHET. 

The event was presided ow:r by the Hon'ble 
DDG (Eaigg.), ICAR.. New Delhi. Dr. N.S ~ 
the chi.of' guest, Dr. S.N, Jha (Diloctu1 (AC!iog), 
Cll'HET), Dr. D.M. K'adam (SeniorScientist&CPI­
BPD,ClPHETandscicntisti ofthoina~.Dr.N.S. 
Rathod gave the mativa1ional and informative 
message to the gatheriilg whmaa Dr. D.M. K'adam 
gave an in.Bight over becoming a aucce11ful 
ell!lep1en.iar thmugjl. the incubation and other 
facilities of BPD unit to the progxenive 
~and farmers. EventWllS concluded by 
the live clemonstratiOllS ofselected p~sillg 1lllits 

! 
BPD laUllCh Wor1<shop 

13"Sep1omber 20t3 

DdegateB during BPD lwmch worbhop 

and CIPHETworlalhop and facilities for the guests 
an4glllhe1iJ!S.Valuedglllhering foun.4theevent-very 
helpful and informalive. Potential~ ai:e 

in COll.8iml!t toach with BPD unit and m:e being 

benefited by the timely~ over 1edmieal. 
bwrinessandmad:etlD,g issues. 

lneub1tfon Fad.111.y ln.lugursted st CIPlll.T, 
Lucthl'DI 

Incobalion fil.cilityofBPDUnitWllS in.a:ugmatlld 

Live clamon.81nltion ofAgro1-singFai:ilities 

at CIPHET, Ludlriana on 2s• Jan:aary 2014 daring 
two daya National Hindi Seminar on Food 
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~ imd mmagcment oppottuuities of self 
employment for entrepreneurs organised by 
CIPHET alo:o,g will! Che ISAE (Punjab Chapter), 
u1dhill7!J! On dliB oORl8ion. BPD brochutc W1111 also 
released by renowned gu&Stll. Dr. K. K.. Singh, ADG 
(PE), ICAR, NewDelhi,Dr. Bangali Baboo,Former 
Nalional Director, NAIP, imd Dr. W. S. Dhillon. 
Director, Punjab Horticultural Post-Harvest 
~lmology Cen1te (PHPTC). Ludhiana, Dr. 8. N. 
Jha, Dinlctor (Acting). Dr. R K Gupta, PC (PHI'), 

Pro£ V. X:. Sehpl, Ex Prof PAU and Dr. D. M. 
Kadam. CPI-BPD wc;rc pmicm during the occllllion 
along with other dignitaries. Following facilities mi 

providedbyBPDunit: 

/11frutnll:tart!Sll[lp0tt 

• 	 AJIFOpriate aim of office space each on 
a:clU&iveaswell aa dual shmingbw. 

• 	 Basic setoffuutitutewith limitedaVllilability of 
imemet 

• 	 A~B to WIDLIM1 faeililies like filx. printer. 
Mwspaper,cafeteriaetc. 

• 	 Conf~roomimdedminisntivesupport. 

OpadollllltllUlct»l!lllUl1'dllrfl/!POl'I 

• 	 Rde:rral to tlmding agencies/Ve 

• 	 Promotion lhroogh Vllrious available phi1COI1113 
(webllim,exhibitio11.Se!C.). 

• 	 Guidance inbu.sin.euplanpreperation 

• 	 Guidance in condueliog IDllrket IJlll'VeyB !IDd 
feesibilityanalysis 

• 	 Interaction with succesllful enlrllpreneurs 

Sdortijlc~ 

• 	 Advicefu:tmsci.emificexpei:I!ofthedomain 

• 	 Tuliningandskilldevelopment 

• 	 Guidance for e«leblilhment of indepeMent 

pt~llllit 

Apart fu:tmabove, BPDishelping in transferring 

BPDCIPHET, Inc:ubation Om~ 

Dr. Bangali Babu, Ex-ND NAIP inaugurating 
incubation filcility 

the te<:hnologiea developed by CIPHET to 
~ imd train them on 1hat teclmology. 
BPDCIPHETwoiksaa "Singlewindow" system for 
people -mug for taking teclmologies, U'aining imd 
guidance etc. 

lncub1tionfadlltyforamlaprocadaiincub1tee 

Mr. S. Jag1ar Singh, an enlrep11'D.eur from 

Dewatml. diBU'i~ U>dbiaoa who Wied 1o prepue 
various pick:los and mimibbo of vepablN got 
S1BrtlldtopxepmeamlaamdiesandlftlD'<lbbawiththe 
help of p1ope1 tt'lliniDg and CIPBBT incubation 
facilities such as washer, am1a prickio,g machiMe!C. 
He enrolled as all incllbatee at BPD.CIPBET 
ineubalion~for1mon!h io.from tsJmwary to 
15 Februar:y, 2014. BPD wunhelpedhim toprqian: 

IM pro<iue18. They also plq)al'ed IM proj~ layout 

http:bu.sin.eu
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Mr. S1ag1arSillgll. demonmdillghis dovoloped produca IO lhe ctignilarie& and vi.llitQR p:rwem duringoc;ic;a.irion 
ofin~ faeility inaugu:nltion 

anclhelpedhim to getthegram ofabout Rs. lS 1akh 
ftom IC.VIC. He also got Che lic:=ie ftom FSSAL 
Then he slllm!dbisfood pill(*l8illgindu!try wi1h tho 
name ILBX Food Prodac18 which~ 
healthy and hygiene piddet (llCMT), murabba, 
cliutney, beverages(Sharbat). aonla candy, t11m1eric 
(haldi)p<SWder, $. 

B)Teclmolot1111...... dn111D.dtnlnlnp 

CIPHET tomato graders commerdaJb:ed en 
Naplad 

ClPHET is well known for its innovative post­

harvest ~lm.ologie& and machinery. C1PBBT 
dc.welopod technologit!ll and machine:ry is well 
accepted by the fimners /enlrllpreneuni aaogg and 
beyond nation. One au.ch clusicexample is demand 
for CIPHET developed tomato gradars. Mt. Vmm 
Apwal ftom Mis. Radiant Ente:rprise&, Dimapur, 
Nagaland c:ame to know about the tomaro gnider 
through ClPHET wel>rito. Tlm!e (3) graders were 
fabricated -1 CIPHET wotbhop and CnmBported to 
Nagaland. CIPHET developed tomato gradercan bo 
Wied to pdetomato in3-4 sizes. It helps to reduce 
labour c:oBt, lime, damagc'/lmJiBjag a:o.d improvee 
efficiency andaccoracy. Oradodtomatoes fetdimore 
priceiJ to the faaners and givesenhanced shelf-life to 
the COllBllDICl1i. The gradCI'eanalso be uaed for o(her 

rmmd vege1ablesbyadju.lltingthe gap between pipes 

ofthegrading table. The average grading capacity is 
32Skglh. 

Tl'lllalDg OD. llOrtiag, gnullD.a; ml•lmlllproea•mg 
andp.e""•IJngofhlhfnllllandwgetahln 

To develop entrepreneurial skills among 
poteutial processors ancl lllllrep:nmllUlS tlmrugb 
CrainiJlg is die one of the BPD objectives. The unit 

CIPHET TOllll.IU> Grader 

oi:gmri•ed. 3 days 1raioing Oil. sonilJg, grading, 
minitnalprocessiogandpackagingoffnlahfruilllancl 
vegetsblee ftom 23'"-2S.. September2013 uCIPHET 
Ludhiana, for Mr. Ompraka&b. a progm1&ive limller 
ftom Haryma. This 1raining was focwiesd on 
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extenrion of lbelf-life of fresh ihli1' and vegmblet 
through mcchmical/phytical proee11 wi11io'll\ 
a1Jming the c:hl!l!!ieml compositicm oftbe eame. Thia 
proce11 allo cm1Mncet1 the qualityofttlcproduct IDd 
upgnidelittoexportquality. Pnx:o11 cmgap11 simple 
macb.int:t sachu:fhlitlvegetablewuher,mech1njcai 

Dt. Rahul Kumar impaltillg training 
to Mr. Ompralwh 

gndrr, ~le llicer, baaht cailrilbge 111111. 

llhrmk~Jlmhp1cbgiugn+J•i•e(.Fig.82). 

Ik IWmlAmng, Scicmiltimpartedthetninilla 
which wu concluded by awarding the lninilla 
c:erli&atDtoMr.OmpiilishbyDr. S.N Jha~r 

(Ac:tiag). CIPBET. Mr. Omprablh fuWld lhe 
training very helpful mid ia DOW gOOumd to 

~ by regittering hi• CXMl!plll)', getting 
1iadc:mllrk, filliDg appliea&ian far FSSAI imd olhcr 
needful licmses to start the lm±0 r Bl Nagpur. 
Maharuh1n. 

1'ral.tqofmlnlmalproc""'ngofveptabln 

Ano1her thn:e di.ye training on ''Minim1! 

J*UC ruing ofvegetabl11111• W118 conducted dmUig 21" 
February to l "Marcb.2014. Arrnmnl1tion ofsurface 

water on ttlc fresh IDd mjnjma!Jy procea8Cd 
vegetablm iJ a mattllr ofCOllClllJ1 u ithelps ingrowth 
of palhogem lllld microorgan.i.lms. A ~ 

! 

w.hing offiqh fruits 1114 VCll'*blet wilh Ml.er by 

ulillg mgbmQ! wuhlr 

! 

Onidmc ofwuhl:d ~letby'* of. 

nwbmi,..J pier 

Fig. 82. Proce• !lowchmtformitrlmal proce&ring 
ofvegetablH 
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~e ~isling of a det.:hable perforated 
cylinder helps to remove surface water fr:om the 
mjnjma!!ypll'OCC88edvegemble&. Packaging~ 
and packaging ma1erials play an important role ia. 
eohance:ment of shelf life of m.h and minima!!y 
processedvcgeeable. Dr.Rah:ul Atturagimparteddie 
lnliningmMr.AbhinavSonifr:omMeerut.Dr. D. M. 
Kadam, Pl-BPD and Mr Ajay Agarwal, Bll±c,, 
Managercoozdinateddieaelivity. 

Trahllag on dried onla. flakel and powder 

tedmoJoa 

SlcyIOcketing ptie«1 of onions have made the 
common man to cry and bas fo:t'Qed die BPD unit 
CIPHET to mieoe Che common maD. from aollrillg 
prices ofonion by conducted hands on training on 
processingofonionto driedonionflake& andpowder 
for fatmm and enUtlpml~ from 3"'-S"'October 
2013 at CIPHBT, Lndl!iana Ml. Pnmi:t R. Maniyv 
and Mr. DwxamBabUiaO MogW. fr:om Mahatllahn 
and Mr. Balw:ind« Sillgh from Moga, Punjab 
ptlrticipetedinthi&. 

Dr. D.M. Kad-, PI-BPD imparted1ho U'ainillg 
(Fig. 83). Training dcelt witb cou:versi.on of raw 
onion into ]llOQC88ed Nady to use onion flakes and 
powder. Trainees showed great intelNt in the 
technology and ~wodcing towards setting up die 

Peelingofonions 

! 

Converting onions to flakes byusing onion slicer 

! 

Pre-~tmem 

! 

Drying ofonions (usin,g solar or tray dryer) 

! 

Packaging ofdried onion flabs/powder 


Fig. 83. ~s flow chat fu:r j)lljon~llixlg 


Dr. D.M. Xadam impaltin,g bands on lnlinina fu:r 
preparing O!lioll flllkea and powder to the trainee« 

p:rocening llllils in their llmM!. Tniining waa 
oooolud&d. by awarding the trainees with training 

~. 

TralDlqoa. novd proca1 for productionofgreen 
ddlllpuneandpowder 

India is1ho higbOlt producerofgxeenchilliOB in 
the world, yet huge amoum ofchilli is wasted due to 
laek of proper pro!Y1!!!ing and 81omge fac::ililiei, 
which in tmn leads to low return.II to the 
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Handin&aver oafilloate to the !mince 

fmmm/piodw:llL Keeping du. problem in mind. 
CIPHBT baa developed a novel proceu for 

proib:tion of~ dailli powder and green c:hilli 
puree, which baa loupr llhelf-life and hene&, ndu'1 
the pott-harvett ._ lllld at the - time it al.eo 
deliventbe higb n:tuma ID lhc limncnlproduceIfor 
lheirprodllce. 

Tho bands on training on this was condocb.ld 
from Oetober7 to9, 2013 atCll'HET, Lmlhi1111a Dr. 
Mridula D 1111d Dr. Rameeh Janp, eenior scienli.sU 
impartedthe 3day.1nlnillgtoMr. Kamal Sand'from 
Kbargone, M.P and Mr. Narayan R.. Thakur from 
Nan.clurber. M.ahllUhtrL 'l'raineta ~ in touch with 
BPDUDit.C!PHET11D1hn1workingfuwadtosetup 
lheproc rringpl.amin lheirretpeetive-. 

LiC*!llln& of Pearl millet baed compoeite 
n.trudata llDdputatKlulelogy 

Peed millet bued compomc cmudatl:t md 
puta llllclmology ia uMd Ill develop inmm product 
having a hi&h caloric dmlity, protein qaality, high 
ahcclf-lifc by uiag llDlll low.-.t wllct type food 
emwlar. Relltively law ciipital and operaliQg com 
al1Dw Ille maaulilcti.irer to pxepe-e Ole product It 
lOWCllltpD1&1'bleCOit110dialthllycane1fec:tivalynacli 
!helowincomt:11egmml!ofpopulation.Benefillmd 
cost wlyai1 of the afuretllid tN:Jmnlogy implll:ll.ld 
entnlpnlMUn and fmnen; Mr. Siddarmh Aprwal 
ftom lndhjana ia one •mong 1hote pot.ealial 

entlCJACDe.ill. Dr. D.N. Yedav, Se.niorSc:i.enlilt, Ml. 
Monib Shmma, Scienti•t i:tq:cb.ld thll tnming 
n:garding ll:clmieal know-how af the ta:bnology. 
Lleemcoftheme:n1ioned1edmologywutnlllfr:md 
to tbe ~onDec:ember2, 2013 byDr. S.N. 
Jha, Din:ctor(Aelillg),CIPHBT. 

1Jcm•tn1 ofPnler pcrnrln1 tRhnolllflY (dried 
lfnpl' fteJra, lnl'Cldaled ftekH, powder, and 

cmeerpute> 
Tho value added procb:b mch u dried ginger, 

gingerpowder, ginger oilandgingeroleoretinan:of 
eammm:ial iDterclt. ThcBc arc CXJKllWd from JDdia 
to many countrios. El-, iftheymlproce11ed.and 
riotedduringpeakse&80l1andmadeavailabkduriDg 
off-waon, they ()(W!l!Dllld premium value. Wilh 
growinginc:mne, changing lifel1yleand hecticdaily 
eehcdulee,mmbtfordchydndedpowdcred,mid.y ID 

U10 ginger ill giowina especially in Uib1111 inaa. In 
other word& one e&11 uy1hat theaeprodllca an: the 

Freeh ~dlizomea 

l 

Waabing 

l 

Surfa.:e drying 

l 

Slicmg 

l 

Diyina 

l 

Milling (mo reduction) 

l 

Ginger powdm 

l 

Packaging 

Fig. 84. ProQess flow dimfar ging•proce1sbig 
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Dr. Kadam impeating tminillg to the tmineee 
enginger proceasing 

demmdoflhe~.Movillgahudwilhlhe~and 

taking anofthe demand, ClPHEThas developed 
ginger ~ te-clmology for dried ginaer 
flabs. swe«med flabs. powder, and gingerpasUs. 
~singofgingerinmthevalaeaddedp:roduc1sis 

giveninFig84.Mr. BllldevSingh.Mr.MohanSingh 
and Mr. Rakesh Thapa from Sirm&ur, Himancbal 
PradWl took the tmining Biid license of the 
technology. 

'Iftlnlngontmmerkprocadng 

Turmeric is higbl.y UKd spioe among die spices 
family and it feu:hes high mums to the producer!i/ 
fimners. B1l1 in many pad& ofIndia, fimners fail to 
get propa: i:elUm.ll due to 1ac:k of knowledge 
regarding turmeric proeeS!ling. Hmi::e, fmner llll18t 

know prop« processing technique for tmmel'ic. 

BPD in anociation wilh ToT diviaion, CIPHET 
oigani,.,.f 3 da.ystraining fu:tm 13tol6Jmmmy2014 

for a group of 30 fimners from Chandarpar, 
Maharaahlnl.. C-onoemed scienlim fu:tm CIPHET 
imparted the training to the llainJeS and mun­
foundChe trainingve:ryhelpfQL 

C)l'lu:ddpiUloa.pra 1l•tioo.1111ddcmODJtndin 

Canarabankpotatofarmen'meet,Jalandha:r 

Cananl bank is one of the r:enowned agri 
specialized bank in India, eltablished in the yeer 
1906. AgricultureCot1SllllaacyServiceiJ(ACS) isan 
exc!W1ive division oftho ballk u.nt for appraising 
agro-based projecisandto provideconsultancy. The 

Business Managerwelcomed by CANARA bank 
oftkiala 
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division. in die hut24 yeam.ha&handledmoi:e Ihm 
1000 projec!ll involving an outl&y ofmon1 than Rs. 
44SO crores in the ~ (data C01W;sy-Oulam. 
bimk) like floric:u1lUre. muahroom. dairy, poullry, 
plantation projects, food processing, bio­
1e>clmology, cold storllgc. fiaheriet, eb.1., which 
includedpuhlicis.iuoappraisalsaho. 

As a part of il8 ACS activi:tie&, Canara bank 
01g1mivxl "Polato F81'1De111 Meet" at Jal!llldha:r on 
August 30' 2013 to bring 1ho various players of 
•griculture 1J11Ch u faml.er!J, agri tedlnomm, 
financ;er andagrima:oagers atone platform. inoi:der 
to revolutioni7.e potam fimning This meet was 
altendedbymoreIhm100pcticip!ID.l81111dgm:!Jti. 

BPD unit was privileged to be the guest and 
memberofthis re:marbble event. Mr.Ajay~ 
(Bus:ine&a MllDllgl"I', BPD) and Er. Jaa:meet Gill 
(SRF-BPD unit) sp:ra.d the awmrn css among the 
potential. fimoen 1hrough mlOll!Wful pu:oenWion 
and easy interaction, n!glllding the post-hmvest 
technologies developed ud availsble lit CIPHET. 
Waahing awl. p:cc cessillg of hmvelJtcd polllto imo 
value added products and conversion ofpotato by 

product&intoanimal feedpallet8 wereshown.Poiaio 
i-terandwuher wen11homostqueried1eclmology 
edequipmemattbe eventas1ilnne:rsfound these as 
euy to use:, cost ~ve and lime saving 
equipment. Through this event, BPD unit added. 
progreuive farmers/clienllJ to illJ 'Q.PCOmins 
ioeubatdc:t1ll:epiweill'dalabllsc111d atdie same lime 
BPD unit also establisMd B2B 1inb with ocher 
potential machine manuf-.cture!'ll, marketing 
specialists to assist and help prospec:V.vo CIPHBT 
incubate/entreprmeum. 

PAUldnndubm.eeti:a& 
BPD CIPHET in colld>onllion with PAU lifan 

club organiried intenction meeting on Jawary 2, 
2014 during PAU lds1111 club m«!ling. During this 
me etingMr. AjayApwal,BusineesMsnager,BPD 
gave lhe pmlell1alion on CIPHET developed 

Mr. Ajay Agrawal, Buai:nell3 Manager BPD CIPHET 
cmiting awmaiec& 11m1J11B the tiumer8 

te<:hnologies awl. a:ated awaRDe&.11 81DOD8 the 
Punjab farmers about pcst-liarvest engineering awl. 
technology, food and agro p.r:ocessing, machine 
~ About 2SO firrmen attended tho 
evem. Mi:. Harsh.ad Mand&e, RA &so attended the 
meeling. 

PAU.IJsilll Mela201.J 

BPD unit participlltedinPAUKisim Mela tivm 
13"'-24• September 2013 and cn'Jllted. awareness 
lllll0113 the filrmers and foodproce330n fiom.itOVe6 

India by ~ 1M CIPHET developed poBt­
hmvestprocessing1Cdmologiesandmacliinery. 

FICCI food 360-lnt.ematioul eotafermc:e Qlm. 

n:hlbltton 

FICCI Food 360 - an International conf~ 
oxganized in collaboration with ICRISAT at 

Hydtnbad during 6"'-?4 November 2013. The 
eon&.ra!ce made a attempt to bring 1edmology, 
r:ellClllc:h, vouturecapitalim,socialmpnimfonsawl. 

http:Harsh.ad
http:awaRDe&.11
http:prospec:V.vo


~ u:odel.' one umbrella. '.I'be theme behind 
FOOD 360was "Tho Next Wave ofOppoxbmities". 
FOOD 360 plays a cenlr8l role in ci11n""Cting 
buiness opportunities in agriculture, food 
proceuing and allied areas. Conference has 
provided BPD unit CIPHET with a platform to 
promote CIPHET developed post-harvest 
technologies, machineiy and stnlcture$, which 
helpedto c:Iellle anddiven:ify business. 

.Duln_,.atPhnprl,hne 

Kisan mela &it W1l8 oiganized from 13lh-17Ch 
Docomber 2013 at Pimp:ri. Pune. Kisan forum 
invited BPD 'Gllit throqh ICRISAT to exhibit illl 
pott-hatveat tcclmologies and marJrinery for lhc 

Vliiton at the BPD stall 
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benefitandupliftment offarmers inIlle Maharuhtra 
and adjoining ~. Huge number of v:ilri1olll 
visited the BPD stall during the &it and got their 
queries tl1BWered by the experts of agrolfood 
processing sectm. CIPHBT bauana-comb/hand 
cullllr, p<imegienate 8lil extractor (hand tool) and 
booklet on CIPHET developed post-harve11t 
technologies wen1 on demand duriDg the lair. 
F-ers and e~ got benelitte>d ftom the 
BPD 'llllit CIPHET stall. Few :limul showed their 
immest in getting liconw of pomegiwte aril 

ex~IOrandCIPBBTbanlllla~cutter. 

Demolll1ratoa. atNIRD Bydenbad. 

BPD 'llllit participated in 12• Rural Tedmology 
and Crafts Bxln'bilion Organized by National 
Ins1itute ofRural Development (NIRD) Hyde:rabU 
&om 14"-19"' F4'bnlaty 2014. Exlu"bilion was 
inaugunln?d on 14Gpebru.ary 2014 by Hon'ble 
~General (DG) ofNllIDDr. M.V: R.ao in the 
in-nee of several dignitarios and nmowned 
bll3in~s personal3 from all over India. In a 6 clay 
event, CIPHm' baa p11t it& stall to dcmons!rate a:a.d 

12• Rmal Technology and Craft exh!"b:ilion 

displaythe post-harvost1odmologies and m.achinezy 
developedby it. Dr. D. M. Ka.clam (St. Sciemi.llt and 
Pl-BPD) and Samuel Dev1i8hiah Min (SRF-BPD) 
participated in it and explained the activities of 
instituteiJ to the~visitors ftomalloverIndia 
incl.udingAndhral'radosh.About30potomialclients 
has shown interest in CIPHBT developed 
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technologie• ruch •• agro/food proceHin.a 
11111• l1j1w ry, gnwmc!nnt b..00 milk~. Jllllc« 
and curd 111c:hnology, ovaporativo coo1od room 
8INc1ure, pearl millet bued e::ltNdale8, pMta tmd 
weaningmhlllc:hnology, fishprocessingmllllbincy 
andlllcbnolDgy,meatpmctt•ingtechnology,1Daudo 
proceBBing plmt, bamboo proce11ing and 
in-vatton technology, mm bevenige tllchnology, 
oil Cll1nCtion teehnology, tamarind pmceseina and 
olla IDCldicinal plant hued tcchnology, rotifchnpeti 
INlkint! machine etc. Vtaiton and clienls tinmd the 
BPD CIPHET ltall very helpful and higbJy 
inuavative u th8f diaco>laod seveml llDchnologiea 
and machinay ~ 10 1heit cot1cemed polt­
lmvert pre c c 11ing lklcl/busiai:aa. Ctimtw were 
iulmw1Dd to adopt CIPHBTdeveloped11Dchnologie1 
iD 1lleir c:xifliq busineH/ wllllled In establiah new 
bulinnl. 

Pwtatlonlnlndla-Afrkafo:nunmmmlt 

Dr. D. M. K•dam Senior Seic:irtirt lllld PI-BPD 
gave presentation on "CIPHBT DevelO]H!d 
Teclmologiea on Pott.Hervest Engineering and 
Technology" 10 the 2s mod ~!ling incubtllm 
profe111ional1 from S African countriea i .e. 

C8111m1011, Ugmda, Mali,Allgola md Kmya llll2,. 
Februmy 2014. 'IWo-waek mining proglml on 
''Developmemtof~andFoo4Procming 
BnsinC111 Jnoobalion Ccnlml inAfrica"UDdcrIndia-

Dr. D.M. Kadmn delivaina leeturt a11 post-lmvm 
teclmnlo~a and machinery 8~dewloped by 

CIPBBI 

Afiica Porum Summit (IAPS)-0 2013-14 Crum 
February 18 to March 01, 2014 WU mpni....t by 
ICRISATat Hydenbld. lt.,...gre.t opportunityto 
ahamue the CIPBET dewloped VA:hnoh,giea io 

AftiCBllB md bad B2B meeting with intmm!Dd 
participant&. Mally were inlelUted in CIPHBT 
tKhnologiesandsomepmonahaveapproachodlho 
BPD fortedmology andcoll.lllltancy. 

:htreprea.eanhlp DeYek>pment Proaramme It 
Dbert:dlndlllbkaCommbdnn 

Dittrict l'ndu!dries CornmiMion (DIC) it a 
111spnnnble body for the d8ve1opmmt of indmtriea 
11t ditlrict level llrrited BPDunit1D create awmmea 
111D011g the illla;c;vted lllld potmlil1euttqireu.::imt of 
the clia1rict during Bn~ Developmmt 
Progrlmme (EDP) on lhe topic: "Role of Port­
HarvestTechnology"atDIC ollkoLudbiaaaon lo• 
March 2014. Mr. AjayAp-1, Blllinees Manap 
BPD 1lllit made lhe patieipimtl aware about 1he 
buaineH dovelopment 'lbmugb adopting CIPHBT 
developed post-harvest teohnologiea and 
machllu:ty. He alao infmmed die pmtieiplnla 
nigarding incubation facility ovailable at CIPHET 
for the budding and interetted en~ 
lbrough whieh they am lllart their buam-withoot 
investing tb£ir capital over selling 1111 ofprodw:lion 
unit at the iDitial. Btage. ~~tab die CIPHBT 
pianlll (tomato proceaing pbmt, chilli proc ing 

unit, dbal miD, oil extraction plant. rice mill, aoya 
milkplanI,&pil;c:s procelBiagUDit, 1njm1! feedplant 

etc.) oncustomhiringbuisatvmy minirm1111 feeu 

Mr.AjayAgrawal, Manager BPD Unit, gi9ing 
Jl"'P'""'ioa at DIC office LndMl!M 
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~. Participam found Ille information ver:y 
wieful and few intc:!l:6ted enll:ep1_,.11m visited 
CIPHETfacilities and are in tout.bwith BPDunitto 
t:egislerforincubationfacility. 

PAU.llramda 2014 

BPD parlicipated inPAUJW1111metalioin14"­
ts• Mareh 2014 and creab?d awmrn us amon,g the 

:fivmm and food~ from all overIndia by 

&ga-viBim thnmging CIPHET stall 
sho~ the CIPHET dcweloped poat-harveet 
procesllin,gmchnologieaandmachinery. 
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Orieatdoa. 'ft'Ol'bhop ud lumda-oD. U'a:ln1:ni 
programmef'orBPDuftltntlleNARSHyderlbld 

ICAR. NAlP in aaao<:iation. with ICRISAT 
organiaw! a Wmbhop and Hmm-on Training 

Programme for BPD UDil!J in Ille NARS between 
24•-2{/" October 2013 at IIIT Hyderabad.. During 

thi& programme, orienlalion for new BPD's and 
inunctlonsessiomwm:1ca:rriedout. Theyabogave 

infomlation Jeglllclio,g BPD's modua operamli. 

inc!lbaaion facility and r:egarding ~ of 
bwiincss profile. Through this training BPD unit, 

CIPHBT got to know lhe BPD laim of other 
irutitutes (which helped new BPDs to sort out the 
variou& t\lUtil1.e hurdles), widen Ille knowledge bue, 
di!HIIlinste the Udmologies to other irutitute by 
sharingtheinformationwitheacholber. 
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~IST OF ON-GOING RESEARCH PROJECT~ 
INHOUSE & COLLABORATIVE PROJECTS 

Sr. No. Project Name 	 Name ofProject Leader & Associates 

1. 	 hnpact Assessment ofEntrepreneurship Dr. Sangeeta Chopra (PI) till March, 2011 
Development Programme (EDP) conducted Dr. Dilip Jain (PI) w.e.fApril, 2011toAug2011 
byCIPHET Dr. AK Dix.it (Co-PI & PI) from August, 2011 

Dr. Indu Karki (Co-Pl) w.e.f. September, 2010 

2. 	 Development ofnutritive functional flour & Dr. Mridula Devi (PI) 
food products. Dr. Anita Kochar (Co-PI), PAU, Ludhiana 

Dr. M.R. Manikantan (Co-PI) till July, 2013 
Ms. Monika Sharma (Co-PI) w.e.f. Nov, 2010 

3. 	 Characterization, fortification, cooking and Dr. Mridula D (PI) 
quality evaluation of soft rice. Ms. Deepika Goswami (Co-PI) 

Dr. N. Shobha Rani (Co-Pl ), DRR, Hyderabad) 
Dr. Suneetha Kota (Co-Pl ), DRR, Hyderabad 

4. 	 Development ofpilot level process and Dr. M.R. Manikantan (PI) 
technology for the production ofprotein rich Dr. D. N. Yadav (Co-PI) 
flour from deoiled sesame and sunflower Dr. R.K.. Gupta (Co-PI) w.e.f. March, 2012 
seeds. 

5. 	 Assessment ofpoultry, goat, sheep and fish Dr. Tanbir Ahmad (PI) 
processing and its refmement and upgradation Dr. Gaikwad Nilesh (Co-PI) till 03-08-2013 
through technological intervention. Dr. Yogesh Kumar (Co-PI) till 02-04-2012 

and again (Co-PI) w.e.f. 26-03-2013 

6. 	 Enhancement of shelf-life and microbial Dr. S.K.. Devatkal (PI) 

safety ofmeat and meat products applying Dr. P.S. Rao, (Co-PI), IIT, Kharagpur till 

high pressure, vacuum packaging and natural December, 2012 

extract. Dr. Rahul Kumar w.e.f. 17-04-2012 till 


foreign deputation period ofPI 

7. 	 Development ofnon-dairy based probiotic Dr. Sangita Bansal (PI) 
foods. 	 Dr. S.N. Bhowmik (Co-PI) till 19-10-2011 

Dr. Satish Kumar (Co-PI) w.e.f. 22.02.2012 
Dr. Manisha Mangal (Co-PI) w.e.f. 20-04-2012 
till 07-08-2013 

8. 	 Development of a PCR based diagnostic Dr. Manisha Mangal (PI) till 07-08-2013 
process for the detection ofpotential aflatoxin Dr. Sangita Bansal (Co-PI) till 06-08-2013 and 
producing molds during post harvest handling (PI) w.ef. 07-08-2013 
in rice. Dr. H.S. Oberoi (Co-PI) till October 2013 

Ms. Surya (Co-PI) w.e.f. November, 2013 

9. 	 Extraction ofdietary fibres from byproducts Dr. Satish Kumar (PI) till 30-03-2013 

of selected coarse cereals and pulses and Dr. Sangita Bansal (Co-PI) 

development of functional foods. Dr. Anil Dix.it (Co-PI) 


Dr. P. Barnwal (Co-PI) w.e.f. January 2012 
till 10-09-2013 

98 



ANNUAL REPORT 2013-14 


Sr. No. Project Name 	 Name ofProject Leader & Associates 

10. 	 Development offunctional and convenience 
foods based on maize and sorghum. 

11. 	 Process technology for shelf stable millet 
flour and gluten free baked products. 

12. 	 Development ofan ohmic-heating system for 
heating solid and liquid foods. 

13. 	 Shelflife enhancement offresh-cut fruits 
using enzyme technology. 

14. 	 Assessment ofoccupational health hazards 
among workers in agro processing units. 

15. 	 Effect ofover tree sprinklers, foggers and 
colour shade nets to reduce heat stress to 

Ms. Monika Shanna (PI) 

Dr. Mridula D. (Co-PI) 


Ms. Deepika Goswami (PI) 

Dr. R. K. Gupta (Co-PI) 

Dr. S.N. Bhowmik (Co-PI) till 19-10-2011 

Dr. Devinder Dhingra (PI) till October, 2011. 

Dr. Sangeeta Chopra (Co-PI) till October, 2011 

& (PI) w.e.f. October, 2011 till 05-03-2013. 

Dr Prasoon Verma (PI) w.e.f. 05-03-2013 till 

06-08-2013. 

Dr. Manisha Mangal (Co-Pl) w.e.f. 

22.02.2012 till 21-02-2013 


Dr. Sunil Kumar (PI) 

Er. V. Eyarkai Nambi (Co-PI) till 22-08-2012 

Dr. Ramesh Kumar (Co-PI) 


Dr. Indu Karki (Pl) 

Dr. Gaikwad Nilesh Nivrutti (Co-PI) till 

03-08-2013 


Mr. V.S. Meena (PI) till 11-01-2013 

Dr. Jitendra Singh (Co-PI) 


pomegranate crop in semi arid region ofPunjab.Dr. D.D. Nangare (Co-PI) till 01-09-2012 

16. 	 Optimization of suitable colored plastic 
mulch for the repulsion of insect pests in 
vegetable crops. 

17. 	 Development ofpoly-house structure using 
ground air heat exchanger for mushroom 
cultivation in semi-arid region. 

18. 	 Development of animal handling and 
automated cooling systems for dairy farms. 

19. 	 Development ofnano-particle embedded 
biodegradable food packaging biopolymer 

20. 	 Development ofnano-biocomposite based 

Dr. Jitendra Singh (PI) 

Dr. Bharat Bhushan (Co-PI) 


Dr. Jitendra Singh (PI) 

Dr. Bharat Bhushan (Co-Pl) 


Dr. K. Narsaiah (PI) 

Dr. Yogesh Kumar (Co-PI) 

Ms. Leena Kumari (Co-PI) 

Dr. Sandeep Mann (Co-PI) w.e.f. 01.11.2013 

Association ofDr. Sandeep Mann as Co-PI 

w.e.f. 1.11.2013 
Dr. Mukesh Bhakat (CCPI), NORI, Kamal 
Dr. T.K. Mohanty (CCCo-PI), NORI, Kamal 

Dr. D.M. Kadam (PI) 
Dr. P. Jaiswal (Co-PI) 

Dr. D.M. Kadam (PI) 
construction material for storage of food grains Dr. Manju Bala (Co-PI) w.e.f 01.11.2013 

21. 	 Development ofhybrid cold storage structure Er. Manpreet Kaur (PI) till 24-07-2013 
for onion and tomato. Ms. Leena Kumari (Co-Pl) 

Dr. R.K Vishwakarma (PI) w.e.f. 1.11.2013 
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Sr. No. Project Name 	 Name ofProject Leader & Associates 

22. 	 Shelf life extension ofstrawberry and plum 
fruits using active packaging in high barrier 
metal laminates. 

23. 	 Development ofRFID based quality tracing 
system 

24. 	 Technology for production ofprotein 
concentrate I isolate from commercial peanut 
cake 

25. 	 Primary processing and value addition of 
pseudo cereals 

26. 	 Development ofprocess technology for 
browning inhibition, novel product 
development and by product utilization of 
pear (Revised Title). 

27. 	 Development ofprocess protocol for de­
bittering ofkinnow juice. 

28. 	 Design and development ofbael pulper 

29. 	 Development ofnational database on post 
harvest technologies. 

30. 	 Development of continuous primary 
processing and shrink packaging line for 
cauliflower and cabbage 

31. 	 Development of fat replacer and hydrocolloid 
from pearl millet and barley. 

32. 	 Development ofvegetable mixed-wadi 
making system 

33. 	 Design & development ofoat dehuller. 

34. 	 Shelf life enhancement and quality 
improvement by controlling pericarp 
browning oflitchi fruits using enzyme 
technology. 

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

Dr. Rahul Kwnar (Pn 

Dr. Pranita Jaiswal (Co-PI) 


Ms. Leena Kumari (PI) 

Dr. K. Narsaiah (Co-PI) 

Dr. Rahul Kumar (Co-PI) 


Dr. D.N. Yadav (PI) 

Dr. R.K. Gupta (Co-PI) 

Dr. Mridula D (Co-PI) 

Dr.Manisha Mangal (Co-PI) till 07-08-2013 


Dr. Aleksha Kudos (PI) 

Dr. Mridula D (Co-PI) 

Dr. R.K. Gupta (Co-PI) 


Dr. Ramesh Kumar (PI) 

Dr. Sunil Kumar (Co-PI) 

Dr. P.C. Sharma (Co-PI) w.e.f. 1.11.2013 


Dr. Sunil Kumar (PI) 

Dr. Ramesh Kumar (Co-PI) 

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


Dr. Nilesh Gaikwad (PI) till 03.08.2013 

Dr. Rahul Kmnar{Co-Pn & PI w.e.£ 03-08-2013 

Dr. D. R. Rai (Co-PI) till 20-04-2013 


Dr. Indu Karki (PI) 

Dr. Tanbir Ahmad (Co-PI) 

Dr. D. R. Rai {Co-PI) till 20-04-2013 

Dr. S.K. Nanda {Co-PI) 


Dr. R.K. Vishwakanna (PI) 

Dr. Ramesh Kumar {Co-PI) 

Ms. Leena Kumari (Co-PI 


Ms. Monika Sharma {PI) 

Dr. D.N.Yadav {Co-PI) 

Dr. A.K Singh (Co-PI), NDRI, Kamal 


Dr. Sandeep Mann (Pn 

Ms. Deepika Goswami {Co-PI) 


Dr. Aleksha Kudos {PI) 

Dr. Anil Dixit (Co-PI) 


Dr. Bharat Bhushan (PI) 

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


Dr. Armann U. Muzaddadi (PI) 

Dr. Tanbir ahmed (Co-PI) 

Dr. Monika Kundu {Co-PI) 
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EXTERNALLY FUNDED PROJECTS 

Sr. No. Project Name 	 Name ofProject Leader & Associates 

1. 	 Optimization ofparameters for utilization of Dr. H.S. Oberoi {PI) 

paddy straw, kinnow pulp and pea pods for Dr. D.S. Uppal (Co-PI) 

production ofcellulases, ethanol and feed w.e.f. 19-07-2006 to 31-03-2007 

supplements 	 Dr. V.K. Bhargav (Co-PI) 

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

2. 	 Value chain on potato and potato products Dr. Devinder Dhingra (CCPI) till 04-10-2011 
Dr. Sangeeta Chopra (CCPI) 
w.e.f. 20.10.2011to05.03.2013 
Er. Prasoon Verma (CCPI) 
w.e.f. 05.03.2013 till 08.08.2013 
Dr. Tanbir Ahmad (CCPI) w.e.f 08-08-2013 

3. 	 Value chain on commercial exploitation of Dr. R.K. Gupta (CCPI) till 20.10.2011 
underutilized fruits oftribal zones ofRajasthan Dr. A.K. Thakur (CC-CoPI) till transferred 

Dr. Ramesh Kumar (CCCoPI) w.e.t: 24-04-2009 
Dr. Goutam Mandal (CC-CoPI) 
w.e.f. 24-04-2009 till 13-01-2010 
Dr. R.K. Vishwakanna (CC-CoPI) 
w.e.f. 19-01-2010 and (CCPI) 
w.e.f. 21.10.2011till 18-07-2013 
Dr. P.C. Shanna (CCPI) w.e.f. 18-07-2013 
Er. V. Eyarkai Nambi (CC-CoPI) 
w.e.f. 03-08-2010 till 22-08-2012 

4. 	 Novel biotechnological process for production Dr. H.S. Oberoi (CCPI) 
ofhigh value products from rice straw & Dr. V.K.Bhargav (Co-CCPI) till 27-11-2010 
baggasse Dr. M. Manjunatha (Co-CCPI) 

w.e.f. 04-05-2011till26-05-2012 
Dr. K. Narsaiah (Co-CCPI) w.e.f. 06-10-2012 

5. 	 Studies on cryogenic grinding for retention Dr. K.K.Singh (CPI) till 18-02-2010 
of flavour and medicinal properties of some Dr. S. Balasubramanian (Co-CPI) & (CPI) 
Important Indian spices w.e.f. 18.02.2010 till 22-06-2011 

Dr. D.M. Kadam (Co-CPI) till 04-02-2011 
Dr. P. Barnwal, (Co-CPI) till 04-02-2011 
& (CPI) w.e.f. 10-08-2011till10-09-2013 
Dr. D.N. Yadav (CPI) w.e.f. 01-10-2013 

6. 	 A value chain on composite dairy foods Dr. S. Balasubramanian (CCPI) till 22-06-2011 
with enhanced health attributes Dr. D.N. Yadav (Co-PI) & (CCPI) 

w.e.f 23-06-2012 

Ms. Monika Shanna (CCo-PI) 

w.e.f. 25-03-2013 
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Sr. No. Project Name 	 Name ofProject Leader & Associates 

7. 	 Mobilizing mass media support for sharing 
Agro-information 

8. 	 Developing, commissioning, operating and 
managing and online examination system for 
NET/ARS-Prelims. Exam for ASRB, ICAR 

9. 	 Microencapsulation methods for bacteriocins 
for their controlled release 

10. 	 Improvement the microbial safety and 
nutritional quality of fresh meat using a low 
cost refrigerated cabinet for retail marketing of 
meat in street meat shops. 

11. 	 Up-gradation of quality control food testing 
laboratory 

12. 	 Development of spectroscopic methods for 
detection and quantification ofadulterants 
and contaminants in fruit juices and milk 

13. 	 Assessment ofquantitative harvest and post 
harvest losses ofmajor crops/commodities 
In India. 

Dr. Indu Karlci (CCPI) w.e.f. 10.04.2013 
Dr. D.R. Rai (CCPI) till 10.04.2013 
Dr. Jitendra Singh (Co-CCPI) 
Dr. Sangeeta Chopra (Co-CCPI) till 19.03.2013 

Dr. R.K. Gupta (CCPI) w.e.f. 14-02-2014 

Dr. S.N. Jha (CCPI) w.e.f 17-05-2013 

till 13-02-2014 

Dr. U.S. Shivhare (CCPI) w.e.f 23-03-2012 

till 16-05-2013 

Dr. R.K. Gupta (CCPI) w.e.f. 22-06-2011 

till 22-03-2012 

Dr. R.T. Patil, Director CIPHET (CCPI) 

\till 21-06-2011 

Dr. Devinder Dhingra , Nodal Officer 

till 04.10.2011 

Dr. M.R. Manikantan, Nodal Officer 

w.e.f. 05/10/2011 till 18.07.2013 

Dr. R.K. Gupta, Nodal Officer 

w.e.f. 26-10-2012 till 13-02-2014 

Ms. Leena Kumari, Nodal Officer 

w.e.f. 18.07.2013 

Dr. K. Narsaiah (CPI) 

Dr. S.N. Jha (CCPI) 

Dr. M.R. Manikantan (CCPI) till 18-07-2013 


Dr. Suresh Devatkal (PI) 

Dr. Rahul Kumar (Co-PI) w.e.f. 06-09-2013 


Dr. S.N. Jha (PI) 

Dr. S. Kumar Devatkal (Co-PI) 

Dr. H.S. Oberoi (Co-Pl) 

Dr. Rahul Kumar (Co-Pl) 


Dr. S.N. Jha (PI) 

Dr. Pranita Jaiswal (Co-PI) 

Er. Manpreet Kaur Grewal (Co-Pl) 

till 24.07.2013 


Dr. R.K. Gupta w.e.f. 14.11.2013 
Dr. S.K. Nanda (PI) till 13.11.2013 
Dr. R.K. Vishwakarma (Co-PI) 
Dr. Anil Dixit (Co-PI) w.e.f. 14.11.2013 
Dr. Aleksha Kudos (Co-PI) w.e.f. 14.11.2013 
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Sr. No. Project Name Name ofProject Leader & Associates 

14. Adaptation oftop lit updraft gasifier stove 
for rural poor woman ofPunjab 

Er. Prasoon Verma (PI) w.e.f. 20-02-2013 
till 05-08-2013 
Dr. Sangeeta Chopra (Pl) till 19-02-2013 & 
(Co-PI) w.e.f. 20-02-2013 till 05-03-2013 
Dr. D.R. Rai (Co-PI) till 20-04-2013 
Dr. Indu Karlti (Co-PI) w.e.f. 20-02-2013 & 
(PI) w.e.f. 05-08-2013 
Sh. O.P. Moodan, T-5 (Co-Pl) till 31-12-2013 

15. Business Planning & Development (BPD) 
Unit at CIPHET, Ludhiana 

Dr. D.M. Kadam (Plw.e.t:20-08-2013); 
C.0-PIfum22-05-2013 m19-08-2013 
Er. Prasoon Verma (22-05-2013 to 19-08-2013) 
Dr. K. Narsaiah (Co-PI) 
Dr. P. Barnwal (Co-PI) (17-05-20131o lO-OJ..2013) 
Dr. Nilesh Gaikwad (Co-PI) (17-05-2013 to 
02-08-2013) 

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

Dr. R.K. Gupta (PI) 
Dr. M.R. Manikantan (Co-Pl) till 18-07-2013 
Dr. Mridula D (Co-PI) 

17. Development ofmolecular tools for detection 
ofadulteration ofmedicinal oilseeds and 
spices for value addition and processing 

Dr. Sangita Bansal (PI) w.e.f. 22-01-2014 
Dr. Anupan Mangal (Co-PI) 
Dr. Sanjeev Kumar (Co-Pl) 

18. Study on determining storage losses in food 
grains in FCI and CWC warehouses and to 
recommend norms for storage losses 

Dr. R.K. Gupta (PI) w.e.f. 14-11-2013 
Dr. S.K. Nanda (PI) till 13-11-2013 
Dr. Anil Dixit (Co-Pl) w.e.f. 14-11-2013 
Dr. S.K. Aleksha Kudos (Co-Pl) 
w.e.f. 14-11-2013 
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RESEARCH PAPERS PUBLISHED c ) 
Babbar N, Agarwal P and Oberoi HS (2014). Effect ofaddition ofhydrocolloids on the colloidal stability of 

litchi (Litchi chinensis Sonn.) Juice. Journal of Food Processing and Preservation. DOI: 

10.1111/jfpp.12220. 

Bansal S, Singh A, Mangal Mand Sharma SK (2013). Isolation and characterization oflactic acid bacteria 

fromfermentedfoods. Vegetos,26(1): 325-330. 

Bhogal NS, Bala M, Kumar S, Nanjundan J and SinghYP (2013). Distribution of(n-9) and{n-7) isomers of 

monounsaturated fatty acids in Indian mustard (Brassica juncea). J Am Oil Chem Soc. DOI 

10.1007/sl 1746-013-2387. 

Bhowmik SN, Balasubramanian SandYadav DN {2013). Influence ofmost-probable-number method and 

container perforation numbers on fungal population density during tempeh production. Indian Journal 

ofAgricultural Sciences, 83 {8):889-892. 

Bhushan B, Pal A, Kumar Sand Jain V {2013). Biochemical characterization and kinetic comparison of 

encapsulated haze removing acidophilic xykinase with partially purified free xylanase isolated from 

AspergillusflavusVIICC9390.FoodScienceandTechnology.001: 10.1007/s 13197-013-1013-7. 

Bhushan B, Kumar Sand Pal A {2013). Production and partial characterization of extracellular xykinase 

from acidophilic Aspergillus tlavus MTCC 9390 grown in SSF mode. Research J. Biotechnol. 

Accepted: Online ISSN: 2278-4535. 

Bhushan B, Pal A and Singh A {2013). Effect oflead on protein dissolution and phosphate mobilization in 

germinatingoat seeds [Avena saliva L. cv. 11.1-8). Ind. J. Agri. Res., 4 7 { 5): 402-410. 

Bisht TS, Sharma SK, Sati RC, Rao VK, Yadav VK, Dixit AK, Sharma AK and Chopra CS (2013). 

Improvement of efficiency of oil extraction from wild apricot kernels by using enzymes. J Food Sci 

Technol,DOI 10.1007/s3197-013-1155. 

Chaves MA, Barreto IMA, Reis RC and Kadam DM {2013). Physicochemical and sensory properties of 

purple Brazilian cherry {Eugenia uniflora, L.) foams. International Journal of Food Science and 

Technology,48(8),16881697. DOI: 10.1111/ijfs.12139. 

DixitAK, Sharma SK, Sikka BK, Sharma Rand SharmaAK{2013). Entrepreneurship development inwild 

apricot processing: a study of Tehri Garhwal and Dehradun district of Uttarakhand {India). Indian 

JournalofAgricultural Marketing, 27 {l): 91-103. 

Grewal MK, Jha SN, Patil RT, DhattAS, Kaur A and Jaiswal P {2013). A less energy intensive process for 

dehydrating onion. Journal ofFood Science and Technology, DOI: 10.1007Is13197-013-1092x. 

Jai Paul, DixitAK, Sharma AK and Vinod K {2014 ). Nutrient recycling and its relationship with biofertility 
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indicators of soil health and nutrient uptake in a rice {Oryza sativa L.)-wheat {Triticaum aestivum L. 

emed. Fiori &Paol) cropping sequence.Agroecologyand Sustainable Food System, 38(4): 445-459. 

Jaiswal P, Jha SN, Singh AK and Bhardwaj R {2013). Diversity ofpectinolytic molds onmajor Indian mango 

cultivars. EgyptianJBiology, 15: 48-54. 

Jha SN, Narsaiah K, Jaiswal P, Bharadwaj R, Gupta M, Kumar Rand Sharma R {2014). Nondestructive 

prediction ofmaturity ofmango using near infrared spectroscopy. Journal ofFood Engineering, 124: 

152-157. 

Jha SN, Jaiswal P, Narsaiah K, Kaur PP and Kumar R {2013 ). Textural properties ofmango cultivars during 

ripening. Journal ofFoodScienceandTechnology, 50{6): 104 7-1057. 

Jha SN, J aiswal P, Grewal MK, Gupta Mand Bhardwaj R {2013 ). Detection ofadulterants andcontaminants 

in liquid foods - a reviews. Critical Reviews inFood Science andNutrition {In Press). 

Jha SN, Jaiswal P, Narsaiah K, Kumar R, Sharma R, Gupta M, Bhardwaj Rand Singh AK {2013). 

Authentication ofmango varieties using near-infrared spectroscopy. Agriculture Research, 2(3): 229­

235. 

Jha SN, Jaiswal P, Narsaiah K, Kumar R, Sharma R, Kaur PP and Bhardwaj R {2013). Determination of 

maturity parameters ofIndian mango cultivars based on eating quality during natural ripening. Journal 

ofAgricultural Engineering, 50(2):26-35. 

Jain D, D Mridula and Thakur N {2013). Study on the effect ofmachine operative parameters on physical 

characteristics of rice/maize based fruit/vegetable pulp fortified extrudates. Agriculture Engineering 

International, 15(2): 231-242. 

KB Vivek; Kondal K, Reddy PV, Reddy M, Kumar MS andNarsaiah K {2013). Effect ofco-encapsulationof 

probiotics with prebiotics and their survivability in dahi during storage. International Journal of 

Agriculture andFood Science Technology, 4 { 1 ): 67-75. 

K.adam DM, Gupta MK and Kadam VM {2013). The thin layer drying kinetics ofhenna leaves. Agricultural 

Engineering Scientific Journal, Serbia, 38(3): 85-100. 

K.adam DM, Thunga M, Wang S, Kessler MR, Grewal D, Lamsal Band Yu C {2013). Preparation and 

characterization ofwheyprotein isolate films reinforced with porous silica coated titania nanoparticles. 

JournalofFoodEngineering, 117(1), 133-140. 

Karki I, Sharma P and Samantaray SD (2013 ). Shift work and its impact on the sleep quality ofnurses. Indian 

Journal ofSocial Research, 54(4): 43-47. 

Kaur B, Oberoi HS and Chadha BS {2014). Enhanced cellulase producing mutants developed from 

heterokaryoticAspergillus strain. Bioresource Technology, 157: 100-107. 

Kaur B, Sharma M, Soni R, Oberoi HS and ChadhaBS {2013). Proteome-based profiling ofhypercellulase­
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producing strains developed through interspecific protoplast fusion between Aspergillus nidulans and 

Aspergillus tubingensis. Applied Biochemistry andBiotechnology, 169: 393-407. 

Kotwaliwale N, Singh K, Kaine A, Jha SN, Seth N and Kar A (2014). X-ray imaging methods for internal 

quality evaluation ofagricultural produce. Journal ofFood Science andTechnology, 51 ( 1 ): 1 - 15. 

Kwnar S, Kwnar R, Nambi VE and Gupta RK (2013). Post-harvest changes in antioxidant capacity, 

enzymatic activity and microbial profile ofstrawberry fruits treated with enzymatic and divalent ions, 

FoodandBioprocessTechnology:Anint.J.(IX)I 10.1007/sI 1947-013-1212-7. 

Kwnar V and Bala M (2013). Development of web based database on biochemical characteristics of 

rapeseed-mustard. Bioinformation, 9(10): 537540. 

Kwnar Y and Deo C (2013 ). Response offeeding different sources and levels ofzinc on growth performance 

and carcass yield ofbroiler chicks. Indian Veterinary Journal, 91 (2): 11. 

Kwnar Y, Deo C, Shrivastava HP, MandalAB, WadhwaA and Singh I (2013). Growth performance, carcass 

yield, and immune competence ofbroiler chickens as influenced by dietary supplemental zinc sources 

andlevels.AgriculturalResearch,2:270-274. 

Kwnar Y, Langoo BA, Sharma SK and Yadav DN {2013). Technological, physico-chemical and sensory 

properties of raw and cooked meat batter incorporated with various levels of cold milled flaxseed 

powder. Journal ofFood Science and Technology, DOI 10.l007/S13197-013-1185. 

Kwnar Y, Narsaiah Kand Namdeo A (2013). Effect ofpediocin, acidified sodium chlorite and benzoic acid 

on color, oxidative and microbial shelf life of goat meat. Journal of Food Science and Technology, 

(accepted). 

Manikantan MR, Sharma R, YadavDN and GuptaRK (2013). Selection ofprocess parameters for producing 

high quality defatted sesame flour at pilot scale. Journal of Food Science and Technology, DOI: 

10.1007/sl3197-013-1131-7. 

Mishra BK, Jain NK, Kumar Sand Sharma KC {2013). Storage stability ofready-to-serve beverage from 

malwn (Maclhuca indica) llovvers. Indian Journal ofHorticulture, 70(3): 459-462. 

Mridula D and Jha P (2013 ). Preparation ofiron-fortified rice using edible coating materials. International 

Journal ofFood Science andTechnology, DOI: 10.1111/ ijfs.12305. 

Mridula D, Barnwal P and Singh KK (2013). Screw pressing performance ofwhole and dehulled flaxseed 

and some physico-chemical characteristics of flaxseed oil. Journal ofFood Science and Technology, 

DOI 10.1007/s13197-013-1132-6. 

Mridula D, SharmaM, Manikantan MR and Gupta RK(2014). Development ofquick cooking dalia utilizing 

sprouted wheat. Journal ofAgricultural Engineering, 50{4): 14-22. 

106 



ANNUAL REPORT 2013-14 


Mridula D, Singh KK. and Bamwal P (2013 ). Developmentofomega-3 rich energy bar with flaxseed. Journal 

ofFood Science and Technology, 50(5): 950-957. 

Muzaddadi AU, Barman P, Goswami UC and Manda! SC (2014). A modified method for the preparation of 

sukati mas: a traditional fish powder ofnortheast India from mola (Amblypharyngodon mola). Fishery 

Technology, 51: 1-8. 

N arsaiah K and Jha SN (2013 ). Mechanical methods for tenderization ofgoat meat. Journal ofAgricultural 

Engineering, 50 (3): 46-50. 

Oberoi HS, Rawat Rand Chadha BS (2014) Response surface optimization for enhanced production of 

cellulases by Aspergillus niger HN-2 with improved functional characteristics. Antonie van 

Leeuwenhoek. Journal ofMicrobiology, 105: 119-134. 

Sahu BB, Sarkar B, Mahapatra BC, Barile NK, Pillai BR, Lalrinsanga PL, Patra G, Jaysankar P, Ghosal MK, 

and Bhatnagar PR (2013). Development and performance of a microbound larval feed dispenser in 
macrobrachinm rosenbergii hatcheries. The Asian Journal ofAnimal Sciences, 8(1):40-43. 

Sandhu SK, Oberoi HS, Babbar N, Miglani K, Chadha BS and Nanda D (2013). Two-stage statistical 

medium optimization for augmented cellulase production via solid-state fermentation by newly 

isolated Aspergillus niger HN-1 and application of crude cellulase consortium in hydrolysis of rice 

straw.JournalofAgricultureandFoodChemistry,61: 12653-12661. 

Sarkar B, Sahu BB, Mohapatra BC, Barik NK, Majhi D, Jayasankar P and Bhatnagar PR (2013). Design and 

developmentofan innovative mobile fish vending unit for retailers. International Journal ofInnovative 

Technology and Exploring Engineering, 2 (3): 158-162. 

Shanna A, Joshi A, Rajamani G, Kumar S, Srinivasan Rand Chakravarti D (2013). Molecular profiling of 

pectinaseproducing fungi.Annals ofBiology, 29(3): 264-270. 

Shanna Mand Mridula D (2014). Probiotics: a comprehensive approach towards health foods. Critical 

Reviews inFood Science &Nutrition, 54(4): 537-552. DOI: 10.1080/10408398.2011.594185. 

Shanna M, Kadam DK, Chadha S, Wilson RA and Gupta RK (2013). Influence ofparticle size on physical 

and sensory attributes ofmango pulp powder. InternationalAgrophysics, 27 (3): 323-328. 

Shanna M, Mridula D and Gupta RK (2013). Development of a formulation for instant com based dessert 

mix powder and quality evaluation. Research advances. Proc. Natl. Acad. Sci., India, Sect. B Biol. Sci. 

DOI 10.1007/s40011-013-0267-6. 

Shanna R, Sharma PC, Rami JC and Joshi VI (2014). Improving the olive oil yield and quality through 

enzyme assisted mechanical extraction, antioxidant and packaging. Journal Food Processing & 

Preservation. 001.101 III .lfpp .12216. 
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Shanna SK, Yadav VK, Rao VK and Dix.it AK (2013). Enhancement ofhealth promoting properties while 

substituting exogenous citric acid by seabuckthom (Hippophae salicifolia) pulp inpreparationofsweet 

orange. Journal ofFood Processing and Preservation (on line published, 16 May2013). 

Singh BK, Bala Mand Rai PK (2013). Fatty acid composition and seed meal characteristics ofBrassica and 

allied genera. N ationalAcademy Science Letters India (Accepted). 

Singh~ Mishra BK, Shukla KB, Jain NK, Sharma KC, Kumar S, Kant Kand Ranjan JK (2013). 

Fermentation process for alcoholic beverage production from mahu (Maclhuca indica J. F. Mel.) 

flowers. African Journal ofBiotechnoloy, 12(39): 5771-5777. 

Wilson RA, Kadam DM, Chadha S, Grewal MK and Sharma M (2013). Physicochemical quality evaluation 

of stored foam mat dried mango powder. Journal of Food Processing and Preservation. DOI: 

10.1111/jfpp.12158. 

Yadav DN, Anand T, N avnidhi and SinghAK(2013). Co-extrusion ofpearl millet-whey protein concentrates 

for expanded snacks. International Journal ofFood Science andTechnology. DOI: 10.1111/ijfs.123 73. 

Yadav DN, N avnidhi, Anand T, Sharma Mand SinghAK (2013). Rheological quality ofpearl millet porridge 

as affected by grits size. Journal ofFood Science andTechnology. DOI: 10.1007 /sl3197-0l 3-1252. 

Yadav DN, Thakur N, Sunooj KV and Singh KK (2013). Effect of partially de-oiled peanut meal flour 

(DPME) on textural, organoleptic and physico-chemical properties of bread. International Food 

ResearchJournal,20(3): 1307-1312. 

Yuvraj, Kaur P, Uppal SK, Sharma P and Oberoi HS (2013). Chemical composition ofsweet sorghum juice 

and its comparative potential of different fermentation processes for enhanced ethanol production. 

Sugar Tech., 15: 305-310. 
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PAPERS PRESENTED AND PUBLISHED IN PROCEEDINGS OF 

SEMINARS/ CONFERENCES/ WORKSHOPS/ SYMPOSIA 


Ahmad T and Gaikwad N (2014). Design and development ofpoultry processing table. Paper presented in 
the Rashtriya Sangoshthi onKhadya prasanskaran evam prabandhan: udhyamiyo ke liye swarojgar ki 
sambhavnayeatCIPHET,LudhianaduringJan.28-29,2014. 

Ahmad T, Gaikwad N, KumarY and Kumar R (2014). Assessment ofpoultry dressing table layout with 
respect to workspace envelope. Poster presented in International Conference on Emerging Food Safety 
Risks: Challenges for Developing Countries held at NIFTEM, Kundli, Sonipat, Haryana during 
January9-10,2014. 

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

Bansal S, Man.gal M and Sharma SK (2013). Effect of concentration of solids on physico-chemical 

properties of soy yoghurt. Paper presented in International Conference on Impact of technological 

tools on food security under global climatic scenario held at Shobhit University, Meerut from May 11­

12, 2013. 

Dixit AK (2014). Agricultural marketing and foreign Direct Investment (FDI). Paper presented in the 

Rashtriya Sangoshthi on Khadya prasanskaran evam prabandhan: udhyamiyo ke liye swarojgar ki 

sambhavnayeatCIPHET,LudhianaduringJan.28-29,2014. 

Dixit AK and Karki I. (2013} Impact of Entrepreneurship Development Programme and licensing of 
CIPHET technology. Poster presented in 7th International Food Convention (IFCON 2013), organized 
byAFSTduringDec 18-21,2013 atCSIR-CFTRI,Mysore. 

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

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

Dixit AK, Nanda SK, Singh KP, Kudos SKA (2014). Economic and social benefits ofVivek thresher cum 
pearler in hilly regions. Paper presented in the Rashtriya Sangoshthi on Khadya prasanskaran evam 
prabandhan: udhyamiyo ke liye swarojgar ki sambhavnaye at CIPHET, Ludhiana during Jan 28-29, 
2014. 

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

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

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

Jaiswal P (2014). Dashehari aamo ke bhandaran awadhi vistar ke liye sanshodhit vatavarniya packaging 
pranali. Paper presented in the Rashtriya Sangoshthi on Khadya prasanskaran evam prabandhan: 
udhyamiyoke liye swarojgar Idsambhavnaye at CIPHET, Ludhiana during Jan28-29, 2014. 

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

Jaiswal P (2013). Spectroscopy and chemometrics: a tool for differentiation of live and dead Escherichia 
coli Poster presented in 7th International Food Convention (IFCON) on NSURE- Healthy Foods at 
CFTR.I, Mysore, India held onDec 18-21, 2013. 

Kadam DM (2014). CIPHET developed technologies on post-harvest engineering and technology (Invited 
Lecture/ Paper) presented in Development ofAgribusiness and Food Processing Business Incubation 
Centres in Africa under India-Africa Forum Summit (IAFS)-112013-14 held at ICRISAT, Hyderabad 
duringFeb 18 to March 01, 2014. 

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

Kadam DM, Thunga M, Wang C, Kessler MR, Grewal D, Yu C and Lamsal B (2013). Mechanical, 
microstructural and antimicrobial properties ofnano enhancer-reinforced comzein protein film poster 
presented during AACC International Annual Meeting (AACCI 2013) at Albuquerque Convention 
Center, Albuquerque New Mexico, USA during Sept29 - Oct2, 2013. 

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

Karki I and Gaikwad N (2012). Assessment ofprevalent health risks among agro processing workers of 
Punjab. Paper presented in 8th International Conference of HWWE on safety for all at GBPUA&T, 
Pantnagar during Dec. 6-8, 2012. 
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Kumar R, Kumar Sand Shanna PC (2014). Prevention ofenzymatic browning in fresh cut pear by using 
natural compound. Paper presented in International Conference on Emerging food safety risks: 
challenges for developing countries held atNIFTEM, Kundli (Sonepat) during Jan9-10, 2014. 

Kumar S and Kumar S (2013). Storage stability ofpomegranate arils using enzymes and divalent ions. Paper 
presented in National Seminar onNewvistas in food processing with quality assurance for augmenting 
rural prosperity organized byMPUAT, Udaipur during June 21-22, 2013. 

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

Kumari L (2014 ). RFID taknik dwara khadya padartho ke bhandaran tapman k:i nigrani. Paper presented in 
the Rashtriya Sangoshthi onKhadyaprasanskaran evam prabandhan: udhyamiyo ke liye swarojgar ki 
sambhavnayeatCIPHET,LudhianaduringJan28-29,2014. 

MangalM, Bansal Sand Sharma SK(2013). Rice bran stabilization usingpapain enzyme. Paper presented 
in International Conference on Impact of technological tools on food security under global climatic 
scenario held at Shobhit University, Meerut during May 11-12 , 2013. 

Mishra BK, Mudgal VI, Jain NK, Kumar S and Shanna KC (2013). Value added products ofMahua flowers 
for rural prosperity. Paper presented inNational Seminar onNew vistas infood processing with quality 
assurance for augmenting ruralprosperity organized byMPUAT, U daipur during June 21-22, 2013. 

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

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

Mridula D, Chatterjee Sand Sharma M (2014). Development ofmulti.grain based functional pasta. Paper 
presented in 48th Annual Convention of ISAE and Symposium on Engineering Interventions in 
Conservation Agriculture at Maharana Pratap University of Agriculture and Technology, Udaipur 
during Feb 21-23, 2014. 

Mridula D, Chatterjee S, Kochhar A, Sharma Mand Gupta RK (2014). Vzshishta karyatmak gunon se 
bharpur poshak aata. Paper presented in the Rashtriya Sangoshthi on Khadya prasanskaran evam 
prabandhan: udhyamryo ke liye swarojgar ki sambhavnaye atCIPHET, Ludhiana during Jan28-29, 2014. 

Mridula D, Gupta P, Gupta RK, Sharma M and Kochar A (2014). Development ofmultigrain based health 
food using extrusion technique. Paper presented in International Conference on emerging food safety 
risks: challenges for developing countries at NIFTEM, Kumlli, during Jan 09-10, 2014. 
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Mridula D, MishraA, Goswami D and Gupta RK (2014). Development ofcalcium fortified soft rice using 

spraying technique. Paper presented in 48111 Annual Convention of ISAE and Symposium on 
Engineering Interventions in Conservation Agriculture at Maharana Pratap University ofAgriculture 
andTechnology, Udaipur during Feb 21-23, 2014. 

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

Mann S (2014 ). Scope & Challenges of machine vision system in detection of cereal grain quality. Paper 
presented in International Conference on Emerging food safety risks: challenges for developing 
countries andworkshop onFood Safety & Quality atNIFTEM, Kundli during Jan9-11, 2014. 

Narayan M and Bhatnagar PR (2013). Efficient water application with use ofmicro-irrigation system under 
canal command area in south-west Punjab. Paper presented in 5111 Swadesh Prem Jagriti Sangosthi in 
International Conference on Water management for climate resilient agriculture organized by jointly 
ASM Foundation, New Delhi and Jain Irrigation System Ltd, Jalgaon (MS). 

Nanda SK and Jain NK (2014). Gwarpatha prasanskaran evam mu/ya samvardhan takniki. Paper presented 
in theRashtriya Sangoshthi onKhadya prasanskaran evam prabandhan: udhyamiyo ke liye swarojgar 
kisambhavnaye atCIPHET, Ludhiana during Jan28-29, 2014. 

Nanda SK (2014). Katai uparant khadya utpadon ki shati evam bachav:ek avalokan. Paper presented in the 
Rashtriya Sangoshthi on Khadya prasanskaran evam prabandhan: udhyamiyo ke liye swarojgar ki 
sambhavnayeatCIPHET,LudhianaduringJan28-29,2014. 

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

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

Sharma KC, Kumar S, Jain NK, Mishra BK, Sahay SB and Ralhore IS (2013). Effect of pulse beetle 
(Callosobriichus maculalus L) infestation on biochemical composition ofstored pigeon pea (Cajanus 
cajan). Paper presented in National Seminar on New vistas in food processing with quality assurance 
for augmenting rural prosperity organized byMPUAT, U daipur during June 2 I -22. 2013. 

Sharma M and Mridula D (2014). Development and quality evaluation of maize based energy bar. 

Proceeding of 48111 Annual Convention of ISAE and Symposium on Engineering Interventions in 
Conservation Agriculture, organized by Maharana Pratap University ofAgriculture and Technology, 
UdaipurduringFebruary21-23,2014. 
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Sharma M (2013). Nanotechnology & its applications in functional foods, processing and food safety. 
Invited paper presented in National Seminar on Novel approaches in formulating functional foods on 
April, 2013 organized by Society of Food and Dairy Technology at Sam Higginbottom Institute of 
Agriculture, Technology & Science, Allahabad. 

Sharma M, Mridula D and Gupta RK (2014). Makka adharit poshak energy bar. Paper presented in the 
Rashtriya Sangoshthi on Khadya prasanskaran evam prabandhan: udhyamiyo ke liye swarojgar ki 
sambhavnayeatCIPHET,LudhianaduringJan28-29,2014. 

Sharma R, Kocher GS and Oberoi HS (2013). Sweet Sorghum - an ideal feedstock for bioethanol 
production. Paper presented in 3n1 National Conference on Recent advances in bio-energy research held 
at SSSNIRE, Kapurthala, Punjab duringNov22-24, 2013. 

Sharma R. Kocher GS and Oberoi HS (2013 ). Characterization ofnewly isolated thermophilic Aspergillus 
terreus strain for cellulolytic enzyme production. Paper presented in 54t1tAnnual AMI Conference held 
atMDURohtak,Haryana during Nov 17-20,2013. 

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

Srivastava N, Rawat Rand Oberoi HS (2013). Hydrolysis of different feed-stocks by thermo stable alkali 
tolerant cellulase obtained by newly isolated thermo tolerant Eurotiomycetes sp. Paper presented in 
54thAMI ConferenceheldatMDU. Rohtak, Haryanaduring Nov 17-20, 2013. 

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

Srivatsava N, Rawat R and Oberoi HS (2013). Application of thermo stable cellulase in bioethanol 
production from lignocellulosic waste. Paper presented in 3n1National Conference onRecent Advances 
inBio-Energy Research held at SSSNIRE, Kapurthala, Punjab during Nov22-24, 2013. 

Yadav DN, Mridula D. and Gupta RK (2014). Moongfali ke vanijyik vasa rahit khali ka shudhikaran evam 
bahirvarddhit khadya utpado me upyog. Paper presented in the Rashtriya Sangoshthi on Khadya 
prasanskaran evam prabandhan: udhyamiyo ke liye swarojgar ki sambhavnaye at CIPHET, Ludhiana 
duringJan28-29, 2014. 

Yadav DN, Navnidhi, Anand T and Sharma M (2014). Swasthwardhak gudo separipurn samagra dugdh 
khadya utpad. Paper presented in the Rashtriya Sangoshthi on Khadya prasanskaran evam 
prabandhan: udhyamiyo ke liye swarojgar ki sambhavnaye at CIPHET, Ludhiana during Jan 28-29, 
2014. 
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Yadav DN, Mridula D, Mishra PK and Gupta RK (2013). Process development for removal of impurities 
from commercial groundnut cake and its utilization in extru.date snacks. Paper presented in IFCON­
2013 at CFTRI Campus, Mysore, during Dec 18-21, 2013. 
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cTECHNICAL/POPULAR ARTICLES PUBLISHED) 

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

(Accepted). 

Bansal S, Mangal Mand Sharma SK (2013). Probiotic cultures ka soya dahi ke bhoutikrasayanic guno par 

prabhav,KrishiPrasanskaranDarpan, 14: 15-16. 

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

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

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

KadamDM(2013). Dried onions to the rescue. The Indian Express, November 2013, P.14 

KadamDM(2013). Greater benefits ofdehydrating onion, Agrowon, September 2013, P.12 

Kadam DM and Mitra SD (2013). Post-harvest management and value addition through entrepreneurship 
development. Udyogprerana. 8(4): 43-49. 

Kadam DM, Yogmaya and Kuashik P (2013). Future offood processing technologies in India and role of 

CIPHET. Processed FoodIndustry, 16 ( 9): 12-13. 

Karki I andMangai P (2012). Upbhokta sanrakshan: Jaago grahakjaago. Krishi PransanskaranDarpan, 13: 
63-66. 

Karki I and Sharma S (2013). Dhal kachilka: khumbi ki kheti ke liye ekbehtar madhyam. Modem Kheti, 11 
(7): 38-40. 

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

Kumar S, Kumar R, Nambi VE, Gupta RK. and Sharma KC (2013). Strawberry ka rakh-rakhav. bhandaran 
evamprasanskaran.KrishiPrasanskuranDarpan, 14: 32-33. 

Kumar Y and Yadav DN (2014). Supercritical dravya nishkashan: maans prasansakaran kshetra me 
upayogita. RakshaKhadya VigyanPatrika, 22: 42-49. 

Mamgai P, Kaur N and Karki I (2012). Poshak tatva bachao aur bhojan ko swasthayaprad banao. Krishi 

PransanskaranDarpan, 13: 58-60. 
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Mangal M, Bansal Sand Sharma SK (2013). Khadyajanit rogjanako ki anvikjaanch: khadya suraksha ke 

liyeektezaursateekuttar. KrishiPrasanskaranDarpan, 14: 46-47. 

Mangal M, Bansal Sand Sharma SK (2013). Sooksham evam sthool roopatmak sanrachna ke aadhar par 

vibhinnAspergillus naslo kipahchan. Krishi Prasanskaran Darpan, 14: 48-49. 

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

Mridula D and Mishra A (2013). Upvas men khane yogyafalon avam sabji aadharit gluten rahit biscuts. 

Krishi Prasanskaran Darpan, 14:29-31. 

Mridula D, Bamwal P and Singh KK (2012). Chhilka rahit alsee se tel nishkasan evam tel kee gunvatta. 

Krishi Prasanskaran Darpan, 13: 9-11. 

Mridula D, Kaur D, Barnwal P, Gurumayum S and Singh KK (2012). Broiler evam andon men omega-3 

badhane hetu alsee khalee yukta poultry ration. Krishi Prasanskaran Darpan, 13: 16-20. 

Mridula D, Sharma Mand Gupta RK (2013). Sheeghrapakaneyogya gehun ka dalia. Krishi Prasanskaran 
Darpan, 14: 12-14. 

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

NarayanM andKumar S (2012). ~Cf~~~~, CfiKOT ~ f1llC/ll01, ~~, CSSRI, Kamal. 

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

Singh J, Nangare DD, Bhushan Band Narayan M (2013). Strawberry cultivation with plastics mulch in 

semi-arid region in Abohar published in Plasticulture in Field: Success Stories of AICRP on 
Application of Plastics in Agriculture. Ed. PR Bhatnagar, Project Coordinator, AICRP on APA, 
CIPHET, Ludhiana. 

SinghJNangareDD, Bhushan and Narayana M (2013). Plasticulture inheld: success stories ofAICRPonA 

PA. Strawberry cultivation with plastic mulch in semi-arid region inAbohar, Punjab. pp. 11-13. 

Singh R, Kumar S and Narayan M (2013). Cultivation of summer squash with low plastics tunnel in 

Abohar, Punjab published in Plasticulture in field: success stories ofAICRP onApplication ofPlastics 
inAgriculture. Ed. Bhatnagar PR, Project Coordinator,AICRP onAPA, CIPHET, Ludhiana. 

Wilson RA, Narsaiah KandMandge HM (2013). Controlled release offunctional ingredients in processed 
foods: methods and applications ofcontrolled release. Beverage and Food World, 40 ( 5): 36-3 7. 

YadavDN (2014). Moongphali se doodh, dahi evampaneerkaa utpadan. Raksha Khadya VigyanPatrika, 
22,60-66. 
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Yogesh K, Narsaiah Kand Ahmad T (2013). Bharatiya Maans Udyog: a sankah parichaya. Krishi 

PrasansakaranDarpan, 14: 36-38. 

Yogesh K, Narsaiah K,Ahmad T and GaikwadN (2013). Maans men payjane walejaiv sakriya yogik. Krishi 

PrasansakaranDarpan, 14: 39-41. 
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c PATENTS GRANTED AND FILED ) 

• 	 Jha S N and Vishwakanna RK. (2013). Mechanized system for popping and decortications of 
makhana seeds (gorgon nut, Euryale ferox)-Application no 674/DEL/2013 Filed on 7 .3.2013. 

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

• 	 Oberoi HS (2013). Process for preparation ofalcoholic beverage with nutraceutical properties from 
kinnowpeels. CBRNo. 3538.APP. No. 1049/DEL/2013. 
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( BOOKS/CHAPTERS IN BOOKS/TECHNICAL BULLETINS) 

Babbar N and Oberoi HS (2012). Potential of agro-residues as sources of bioactive compounds. In: 

Biotransformationofwaste biomass: Fine Chemicals, Springer-Verlag (Accepted). 

Bansal S, Verma N, Bhatnagar SK, Gaurav SS, Yadav SK. Yadav ~ Goswami A, Vaishali and Gupta S 

(2013). Abstract book ofthe International conference on Impact oftechnological tools on food Security 

under global wanning scenario (ITTFS-2012)p. 432. 

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

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

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

Bhatnagar PR (2013 ). Design and construction ofgreenhouse in India. In: Advances in protected cultivation 
(Ed. SinghB.eta/.).NewlndiaPublishingAgency,NewDelhi: 37-45. 

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

Devi Mridula, Vishwakanna~Barnwal P, SinghKK and Patil RT (2013). Cereals and millets. In: Handbook 
ofAgricultural Engineering (Eds: Singh ~ Shanna RP, Dutt S, Kandwal R and Verma R), DKMU, 

Indian Council ofAgricultural Research, New Delhi, pp. 4 7 4-493. 

Devi Mridula, Gupta RK and Jha SN (Sampadak) 2014. SMARIKA, Rashtriya Sangoshthee - Khadya 

Prasanskaran Evam Prabandhan: udyamiyonke liye swarojgar kee sambhavanayen. Kendriya Katayee 
UprantaAbhiyantriki EvamPraudyogikee Sansthan (CIPHET), Ludhiana, p82. 

Gupta RK. Nanda SK. Oberoi HS, Mridula D., Ahmad T and Rawat I (2014). CIPHET News (January­
March2013),p 1-8. 

Jha SN, OberoiHS, MridulaD,AhmadT andKarkil (2013). CIPHETNews (October-December2013), p 1­

6. 

JhaSN,OberoiHS,MridulaD,AhmadTandKarkiI(2013).CIPHETNews(July-September2013),p 1-4. 

Jha SN, Verma P, D Mridula, Oberoi HS, Gaikwad N, Ahmad T and Karki I (2013). CIPHET News (April­

June 2013), p 1-4. 
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Jha SN, Mridula D, KadamDM, VermaP, Gaikwad N,AhmadT and Kar1ri I (2013). Annual Report (2012­
13), p 128. 

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

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

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

K Narsaiah, Jha SN, Kotwaliwale N, Chandra P and Murugkar DA (2013). Engineering properties. 
Handbook ofAgricultural Engineering. Indian Council ofAgricultural Research, NewDelhi: pp. 421­
432. 

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

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

MridulaD,GuptaRK,KatochBCandNarayanM(2013).KrishiPrasanskaranDarpan,Ank-14,p50. 

MridulaD, Gupta RK, KatochBC andNarayanM (2013). Krishi PrasanskaranDarpan, Ank-13, p 68. 

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

Mishra BK, Kumar S and Tiwari JK (2013). Food and nutritional security by 
sustainable agriculture: methods to attain and sustain (Edited Book). New India 
PublishingAgency. NewDelhi, p. 484 (ISBN: 978-93-81450-04-9). 

Mishra BK, Kumar S and Sharma A (2013). Composting process: physiology and 
microbiology. In: Food and nutritional securilty by sustainable agriculture: methods to 
Attain and sustain (Eds. Mishra BK, Kumar S and Tiwari JK) New India Publishing 
Agency. NewDelhi, p. 119-132 (ISBN: 978-93-81450-04-9). 
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Nanda SK, Muzaddadi AU, Ahmad T and Karki I (2014). Fruits and vegetable processing. PAMETI, PAV 

Campus, Ludhiana, pp. 1-8. 

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

Rai DR, Karki I, Chopra Sand Shivhare US (2013). Innovative post-harvest technologies developed by 

farmers. CIPHET, Ludhiana. p 36. 

Sharma PC andKumar R (2013). Equipment and technology for post-harvest management and processing 

offruits andvegetablesunder small scale and unorganized sector. In: Compendium ofModel Training 
Course on value addition and post-harvest management of horticultural crops, Directorate of 

Extention Education, DrY S Parmar University ofHon& Foresty. Solan, p 106-110. 

Singh J, Singh MR, Jain A, Bhardwaj S, SinghAjcel, Singh DK, Bhushan Band Dubey SK (2014). An 
introduction ofplant nutrients and foliar fertilization: a review in precision farming: a new approach. 
Daya Publishing House NewDelhi pp. 258-320. 
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PARTICIPATION IN INTERNATIONAL/ NATIONAL 
TRAINING PROGRAMME/SEMINARS 

AhmadT (2014). National Workshop onHorizon ofbioinformatics in animal and veterinary sciences held at 

Madras Veterinary College, Chennai from December 9-13, 2013. 

Bansal S (2013). Refresher Course on Agriculture Research Management at National Academy of 

Agricultural Research Management, Hyderabad from July 15- 27, 2013. 

Bansal S (2014). Perspective andtrends inplant sciences andbiotechnology, Punjab University, Chandigarh 
heldonFeb. 21-23, 2014. 

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

Bansal S (2013). Delivered a Radio Talk onProbiotics to All India Radio, J alandhar onOctober 20, 2013. 

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

BhatnagarPR (2014). 48111 ISAE Convention at MPUAT U daipur during Feb 21-23, 2014. 

BhatnagarPR (2014).Annual conference ofVCs and Directors at Baramati/Pune during Jan 18-22, 2014. 

Bhatnagar PR (2014). Mid term review meeting ofAICRP on Vegetable crops at NASC Complex New 

DelhiduringDec 19-21,2013. 

DixitAK (2014). 6th Refresher Course for Agricultural Research Management held at NAARM Hyderabad 

onFeb. 3-5, 2014. 

Devatkal SK (2013). 7"' International Food Convention (IFCON) on NSURE- Healthy Foods at CFTRI, 

Mysore, India heldonDec 18-21, 2013. 

Devatkal SK (2014) IAVPH onApplications ofhighpressure (HPP) inmeatprocessing and food safety from 

Feb4-5, 2014 at AssamAgricultural University. 

Devatkal SK (2013). Refresher course at National Academy of Agricultural Research Management 

(NAARM), Hyderabad during July 14-28, 2013. 

Goswami D (2013). National training on Project formulation, risk assessment, scientific report writing & 

presentation sponsored byNAIPDivision ofAgricultural Engineering at IARI, New Delhi during Dec 

9-13,2013. 
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Goswami D (2013). ?- International Food Convention (IFCON) on NSURE- Healthy Foods held during 
December 18-21, 2013 atCFTRI, Mysore, India. 

Jaiswal P (2014). International Conference on Emerging Food Safety Risks: Challenges for Developing 

Countries atNIFTEM, Kundli (9-10 January 2014). 

J aiswal P (2013). 7f4 InternationalFood Convention (IFCON) onNSURE- Healthy Foods atCFTRI, Mysore, 

India held onDecember 18-21, 2013,,. 

J aiswal P (2013). Refresher course at National Academy ofAgricultural Research Management (NAARM), 

Hyderabad during July 14-28, 2013. 

Jha 	SN (Incharge Director) (2013). 12 days trainings on Management development programme on 

leadership development (Pre-RMP cadre) inAugust-Sept 2013. 

Jha SN (Incharge Director) Visited IARI centre ofthe projectand attended NAAS meeting. 

Jha SN (lncharge Director) (2013). 4111 meeting of the Technical Scrutiny Committee, Food Testing Lab 

(MoFPI) held onJune 7, 2013,KAB-II, NewDelhi. 

Jha SN (Incharge Director) (2013). Preparatory meeting for organizing workshop on 10.07.2013 for sharing 

ofprotocols ofRepeat Study on the Assessment ofpost-harvest losses ofmajor crops and commodities 

in IndiaonJune 17, 2013 atPanchsheel Bhawan, NewDelhi. 

JhaSN (InchargeDirector)(2013).ASRBmeeton 18.06.2013 and 09.07.2013 atASRB Office. 

Jha SN (Incharge Director). Meeting ofDirectors ofthe Institutes underNRM andAgricultural Engineering 

Divisions for discussion onPerformance Indicators atNCAP, New Delhi onJuly 15, 2013. 

Jha SN (Incharge Director). ICARAnnual Daycelebration and meeting withDG, ICAR on July 16, 2013. 

Jha SN (Incharge Director). Third Annual Review Workshop of NFBSFARA at NASC complexon July22­

23, 2013. 

Jha SN (lncharge Director). Programme Advisory Committee (PAC) for International Cooperation in the 

areaofFoodTechnologyandrelated areas (DST) at SERB Office, NewDelhi on July 29, 2013. 

Jha SN (Incharge Director). l 5f4 meeting ofthe Board ofManagement ofNIFTEM, Kundli, Sonipat onAug 

20,2013. 

Jha SN (Incharge Director). Management Development Programme onLeadership Development (pre-RMP 

cadre) at NAARM, Hyderabad. 
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Kadam DM (2013). 6th Bangalore India Nano conference at The LalitAshokaHotel, Bangalore from Dec 4­

6, 2013. 

Kadam DM (2013). Radio talk on Business Planning and Development (BPD) Unit for establishment of 
Incubaion at CIPHETtoAll India Radio, Jalandhar. 

Kadam DM (2013 ). Radio talk on Onion, garlic and ginger processing for value added products to All India 
Radio, Jalandhar. 

KadamDM (2013). Radio talk onTomato processing for value added products to All India Radio, Jalandhar. 

Kadam DM (2014). KarnatakaAgricultural Engineers Association (KAEA) Conference and Silver Jubilee 
Programmeofthe College ofAgricultural Engineering, Raichur (Karnataka) on F eh 15-16, 2014. 

Kadam DM (2013). 2nd foundation day of Agrlnnovate India Ltd. and conglomerate on innovative 
partnerships atNASC complex, New Delhi in October 19, 2013. 

KadamDM (2013). "t'Intemational Food Convention (IFCON) atCFTRI, Mysore from Dec 18-21, 2013. 

KadamDM (2013). CIPHETTechnologies atKISAN2013, Pune from December 13-17, 2013. 

Kadam DM (2014). CIPHET Technologies at 12th Rural Technology and Crafts Exhibition Organized by 
National Institute ofRural Development (NIRD) atHyderabad from February 14 -19, 2014. 

Kadam DM (2013). Workshop on Mid-term review ofachievements ofRFD 2013-14 held atlASRI, New 
DelhionNov 6, 2013. 

Kumari L (2013). 7t1t International Food Convention (IFCON) onNSURE-Healthy Foods, CFTRI, Mysore. 

Kumar R (2014). 2nd International Conference on Agriculture & Horticultural Science at Hyderabad during 

Feb3-5,2014. 

Kumar R, ThakurAK and Sharma PC (2014 ). 2ndInternational Conference on Agricultural & Horticultural 
Sciences onFeb 03-05, 2014. Redisson Blu Plaza Hotel, Hyderabad, India. 

Mann S (2014). Reorientation ofagricultural research to ensure national food security anddelivered a lecture 

on Role of agro-processing in income & employment generation at CCS HAU Hisar during Jan 6-7, 

2014. 

Mann S (2014).Agricultural ResearchManagementNAARM Hyderabad from Feb 03-15, 2014. 

Mridula D (2014). 48t1t Annual Convention of ISAE and Symposium on Engineering Interventions in 

Conservation Agriculture at Maharana Pratap University of Agriculture and Technology, Udaipur 

during Feb 21-23, 2014. 

Mridula D (2014). International Conference on emerging food safety risks: challenges for developing 
countries at NIFTEM, Kundli, during Jan 09-10, 2014. 
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Muzaddacli AU (2013). Research & Extension Specialists Workshop for fruits, mushroom, agro-forestry, 

along with post harvest management, farm power & machinery, food technology & agri-economics, 

organized by Directorate of Extension Education, Punjab Agricultural University, Ludhiana on 

December 19-20, 2013. 

Rawat I (2014). Radio talk onAgro processing and related health hazards was delivered to All India Radio 

JalandharonJanuary15,2014. 

Rawat I (2014). Radio talk on Agro processing was delivered to All India Radio Jalandhar on January 31, 

2014. 

Sharma PC (2013 ). HP State levelICAR- Regional Committee No I meeting atDr. Y.S. Parmar University of 

Horticultural and Forestry. N auni (Solan) onAugust 13, 2013. 

Sharma PC (2014). 481h Annual convention of ISAE and symposium on Engineering intervention in 

conservationAgriculture atMPAUT, Udaipur on Feb 21-22, 2014. 

All CIPHET Scientists (2014 ). Rashtriya sangoshthi on 'Khadya prasanskaran evam prabandhan: udyamiyon 

ke liye swarojgar ki sambhavnayen', organized by CIPHET and Punjab Chapter of IASE, Ludhiana, 

PunjabduringJanuary28-29,2014. 

Sharma M (2013). Winter School onAdvances inbio-processing system for development offunctional Foods 

and value addition to by-products during Dec 3-23, 2013 atCIAE, Bhopal. 

Sharma M (2013). Delivered a Radio Talk on Value addition of maize and sorghum to All India Radio 

Jalandharon0ctober6,2013. 

Vishwakarma RK (2013). Workshop on repeat study on assessment of post harvest losses of major 
horticultural crops, animal and fishery products in India held at NASC complex, ICAR, New Delhi on 
Aug29,2013. 

Yadav DN (2013). Awareness building and sensitization workshop on National Fund for Basic, Strategic and 

Frontier Application Research inAgriculture (NFBSF ARA) held at NDRI, K.arnal from Sept 6-7, 2013. 

Yadav DN (2013 ). Delivered a Radio talk on Bajra Processing to All India Radio, J alandhar onNovember 10, 

2013. 
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( AWARDS AND HONOURS ) 


+ 	CIPlll.TawardedISO9001:2008 

CIPHET has been awardedthe ISO 9001; 2008 c:e:ttific:ation for~and Dm.1lupmeut,Training 
andRmm\ononPOlt-harveatBngineeringandTechnology''. 

+ A Teem Award Wiii bagged by the team conquiaing SK 
Nanda, RK Vlllhvakarma, Anil Rai, HVL Bathla, VK. 
Sehpl, P C Shanna, Robin90ll J, Ahraham and Pilam 

Chlllidrafortheirworkon.'AneMmentofharveftandpost.. 
hatveat lo8- of major crops and liveatodt pxv..'uce io. 

India' during 48"' Annual Convention of ISAE and 


~cultureheldduringFeb.21-23,2014. 

+ CPCRI, Ka.wgod, one ofthe centres ofAICRPonPHT received the Nationalaward 2012 ofCocomlt 

DevdopmentBa.rd forbelltreaearch work{Madlinery/eqiiipmetttdtvelopmcnt).AwcdWUpreeented 
bySh.Shai1ldPawar, Hon.Agri. MioistcronFeb.11,2014atNewDelhi. 

+ 	CIPBBT Nommated Fezmer got hmovati.ve FezmerAward 
in l'u8ll Kriahi Vigyan Mela arganized by Indian 
Agrieultural llelean:h Instituto, New Delhi during Fc:ib. 26­
28, 2014 on the theme 'Climate Railient Technologies for 

Sll81ainable~cultuic'.Sh. Krishan Janara liomHaryua, l..JIIL.t:.J. 

one ofthe fanner~eurnomin•tedbyCll'HET wu 

selec:ted for ICAR iml.ovative award 2014 at this OC<:Uion. 

Sh.KrilhanJangradevelopedasmallapaci!.yc:motwuher 


fintin2000for118e inand aroundBahahalpur, HisMrwhere 


~~:.U£R~~~~·cj 

Symposium on En,gineering lntt.mmtion inCome.t'Vltion L.::::::==~::::=:=::~ 
• 

emot is one of tbe major crop1. Through M!ltitn•OOll 
iml.ovatiom, he bu developed upto 16 feet long ....,tin11m11 cmut waahing machine. Dmillg the lut 
timmcialyear,Sh.Jangramarbtecl.4211111D.bersofunits. 

+ ManjuBala(~)-ivedBest Poeter awardfor tho~paperentitled'Biochomieal. mvbr 
for salinity in raposeed-mwtard'byBhogelNS, Sandftlll Kumar, Bala M and HPMeena in2,. Ntllk:rMJ 
Bl'tlll8U::a Co11fenma 011 'Braaai.c&s for addreaain,g edible oil end. ll'lltritional aecutil)" held at PAU, 

LudhimaduringFdmMry 14·16,2014. 

+ 	DettatreyaM. Kadam received.IFCON 2013 Best Poeteraward forposte.umitled "Nanoftmctione!iw'I 
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biodegradable com zein protein biopolymer" by Dattatreya M. Kadam, Mahendra Thunga, 

Gowrishank.er Srinivasan, Micheal R. Kessler, David Grewell, Buddhi Lamsal and Chenxu Yu at 

CFTRI, Mysore in International FoodConvention (IFCON), during December 18 to 21, 2013. 

•!• 	 Dattatreya M. Kadam received Mother Teresa Sadhavan Award 2013 for outstanding Individual 

Achievements and Distinguished Services to the Nation from Global Achievers Foundation, NewDelhi. 

•!• 	 DN Yadav received IFCON 2013 Best Poster award for research paper entitled "Process development 

for removal of impurities from commercial groundnut cake and its utilization in extrudate snacks" by 

Yadav DN, Mridula D, Mishra PK and Gupta RK. at CFTRI, Mysore in International Food Convention 

(IFCON) held during Dec 18 to 21, 2013. 

•!• 	 DN Yadav received BEST POSTER award for research paper entitled "Quality Evaluation and Shelf 

Life Study of Vegetable Blended Wheat Pasta" presented in International symposium on Frontier 

Discoveries and Innovations in Microbiology and its Interdisciplinary Relevance (FDMIR-2013) held 

during November 17-20, 2013 at Maharishi Dayanand University, Rohtak, Haryana. 

•!• 	 K. N arsaiah got best Scientist award ofCIPHET for 2013. 

•!• 	 Sangita Bansal received SRDA Gold Medal Award 2012 from Society for Recent Development in 

Agriculture. 

•!• 	 SangitaBansal received Young ScientistAward (Biotechnology) 2013 from the executive committee of 

Society for plant research during International Conference on Impact ofTechnological Tools on Food 

Security under Global Warming Scenario held during May 11-12, 2013. 

•!• 	 Sunil Kumar received best paper award for the oral presentation entitled 'Storage stability of 

pomegranate arils using enzymes anil divalent ions' al National Seminar on 'New vistas in food 

processing with quality assurance for augmenting rural prosperity" organized by Dept. ofPFF., CTAE , 

MPUAT. Udaipur during June 21-22. 2013. 
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C INSTITUTE ACTIVITIES ) 

granted. The technologies commercialized and Licensing and Commercialization of CIPBET 
consultancies provided by the Institute during 2013-14Technologies in theyear2013-2014 
are listed asunder: 

During the year 2013-14, four new patent 
applications have been filed and one patent has been 

s. Technology/ Contracting party License 	 Date of Type Innovator 
No. 	 Consultancy fee (Rs.) signing 

agreement 

1. 	 Agreement for licensing of Shri Preetindcr Singh 35000 15.04.2013 Licensing and DrMridulaD 
Technology on Beetroot S/o Narinder Singh. training 
Powder making technology H. No. 1201, ofnon-IP 

Sector-22-B, Chandigarh protected 
technology 

2. 	 Agreement for licensing of Mis Jwala 168540 21.05.2013 Licensing of Dr. S. N. Jha, 
Mechanized system for Engineering IP protected Dr.R.K. 
popping and decortications and Consultancy technology Vishwakarma 
ofmakhana seeds Services, # 354, 

Sector-2, Growth Centre, 

Saha, Ambala (Haryana)-133104 


3. 	 Agreement for transfer of Mis Spectra 224730 19.07.2013 Licensing Dr. P. Barnwal 
KNOWHOW ofCIPHET Cryogenic Systems and training of 
Cryogenic spice grinding Pvt. Ltd. H-326(E), non-IP protected 
system Road No. 6, IPIA, technology 

Kota, Rajasthan 

4. 	 Agreement for licensing of Siddarth Aggarwal, S/o 40000 02.12.2013 Licensing Dr.D.N Yadav 
Pearl millet based Ravin Aggarwal, and training 
composite extrudates and B09/884, of non-IP 
pasta Gulchaman Gali, Ludhiana protected technology 

s. 	 Agreement for licensing of Mr.Rakesh Thapa, 17000 27.12.13 Licensing Dr. D.M Kadam 
Ginger processing Block Inspector, and training of 
technology (Dried ginger Co-Oprerative Societies, non-IP protected 
flakes, sweetened flakes, Block Sangrah, Sirmaur, HP technology 
Powder, and Ginger Paste) 

6. 	 Agreement for licensing of Mr. Mohan Singh, 17000 27.12.13 Licensing Dr. D.M Kadam 
Ginger processing Secretary, The Sirmaur and training 
technology (Dried ginger Ginger Seed Development ofnon-IP 
flakes, sweetened flakes, Farmer Cooperative Society, protected 
Powder, and Ginger Paste) Sirmaur,HP technology 

7. 	 Agreement for licensing of Baldev Singh, 17000 27.12.13 Licensing Dr. D.M Kadam 
Ginger processing technology s/o KaliaRamVill and training 
(Dried ginger KhalaKyar, ofprotected 
flakes, sweetened flakes, PO Jammu Koti, technology 
Powder, and Ginger The Renukaji, 
Paste) Sirmaur, HP 

8. 	 Agreement for licensing Abhinav Soni, 16854 03.03.14 Licensing Dr. Rahul 
of "Minimal Processing 32/25AAjanata and training Anuraag 
ofvegetables" Colony, Street No 3, ofnon-IP 

Near Sahara Hospital, protected 
Garh Road, Meerut, UP technology 

128 

http:03.03.14
http:27.12.13
http:27.12.13
http:27.12.13


llltenWional 'l'niala&•DehydntiotaofOnion 
Dr. Micbe1 BlllwDiop &am Smepl took one 

month training Wider DST'e (Gol) 'C. V. hmm 
lntemltionll. Fellowship for African ~ 
2012--13. Dr. Micbeljcrimcl the CIPHET for tminin& 
dnriq Septanber 17, 2013 toOcloM 17, 2013 on 
'Procaain& and Debydndion of On.ion' with Dr. D. 
M. JCedpm Sanor Sciemiat lllCIPHBT, WhiBN u 
Host Scieimst. Thia training baa provided betttr 
opportunitiea to explore the best po11iblo 
C:OllabomioninfUlure betw-bodJ .,,.,,,triM 

Tralnlqo•MknHnaipMladon 
Dr.K.Nanaiah, PrincipalSeien1iltpaidttainiDg 

programmetiilcd"MicroEncllP8UlationMethods for 
Food and Bio1eclmological Appliea1ion8" waa 
organiml ft-om 2<f' to '12" November 2013. The 
program provided iJand9 OD tminin& with orientation 
toward• commercial level application of 
microe.acapllUialion meClodl to enllqlrelleUn llDd 
researchen. 
CoMultancy/IJ...ndn1ofTedmoloSY 

A 1nining on 'Sorting, gRding. mjnim1l 
Jr'C"'ing A paclraging' wu condw:tcd <m Sep 24­
26, 2013 far ID entrepreneur under BPD. Dr. Rahu1 
KumarAmagC0011.cliaaled tbctrainingprogramme. 

Technology of Minimal processing of 
Vegetablec wu lioensocl to Meerut, UP "hued 
eutrqnenearMr.Abhin.v Kumar in sorting, grading 
and miniDlll proceaing ofv.:gmbles. He wugiftn 
a certificate ahr c:omp1otion af thltlO dsys tminin& 
programme from 27 Feb -1Mar2014 imparted by 
Dr. Rahul Kumar Amna Scilllltilt. Mr. Abhinav 
Kumarsaid that heiiiullnmdID lllJPPlyminimally 
processedwgeeables to r11tail oud.m aa hewithe& to 
setuphiabusineainl'lllllil. 
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Proer•mm"'OrpiaUecl 
CIPHET orgulzecl a Ralhtrtya Sugothlhl In 
eoUallorattoawith Pu.aJahC..pterofISAE 

CIPHET orgimilod a JWlitrlya Sango.rlitfit OD 

"Kliadya Prasand:aran Evam Praba11dll1111: 
Udyamtyon Ke Llye Swarojgar Kee 
Samblulvanayen" during Jan 28-29, 2014 in 
collaboration with Indian SociGly or Agrleullllnl 
FDginiien <Pm!jab Chapl.elll}, PAU, Lw!hian• Dr 
KK Singh, Additional DimD Gmcnsl, (Procra 
Enginm:ing) graeed die: occemnn u Chief Oucat, 
empbaaiaed the dcvclopment of need hued 
udmol.ogie& re. lou rcduciion of agrieullllnl 
produec 1111.d c:cx>nomic upliftmc:nt oftbc fmmcn llDd 
eD1n:pR:11.eU11 Dr B""pli Baboo, Fomicr N•rioml 
~ (NAIP) aid die: GuCllC of Honour llRNed 
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upon the technology dissemination 1o the end usen 
i.e. <>ntl"l'lonm and hoped !hat knowledge gained 
by pllltiei:panni and ~ from nldional 
mninar would holp in their fumnl I\llean;h 
endeavoUl'll and employment generation. Dr RX 
Gupta, PC (PHI') and c:onvCllCl' oflhis Seminar also 
Aid 1hat adaptation of improved food proce88ilJg 
padi:age of p?llelii:al would be profitable to 1he 
growers, proee880!'8 111d llJ.lll:hteni. Dr AK Sillgh, 
Chairman, ISAB (Punjab Chapter) and member of 
Oigllllizing c:ommiUec appm;iaied 1he effiml of 
CIPHET for Olgllllizing the N111ional Seminar in 
wlla'boilllion wi1h lSAB (Punjab Chapter). He has 
highlighted the impoitm;e of food proC'ell8ing for 
IJUNaining ~ growth and develupment of 
the llawltl:y. Dr SN .Jha, ~ Director, CIPHET 
~xpt sse d that food p.roce88illg sector has huge 
potal.tial. tocreate the rural iu.dos1riee. He also added 
1hatit is poesible toevolveaw1ops:iate technologies, 
which can establish agriclll.tw:e based rural 
iu.dos1riee. The~ .isosharedlheir.'views 
reprdillg lheir velllure and desired for collaborative 
work wilh CIPHBT.DrMridola D., Sr. Scientist and 
CO<Ollven.er ofthis Semin•r apprec:ialed the efforts 
of all Che scientisl!J and professors. who have 
pre1=ted their teclmologiee in the area of post 
lwvett processing ancl management in the 
under&tandable Hindi Ianguaae that will CEltainly
hrin8 a ttmsrhhl.e change ill. die agricultural based 
e~inruralaree.s. 
lmtituteMampm.entCo:m.mltCee(IMC) Mee1lng 

The Inslimte Management C.Ommittce (IMC) 
111.eding was held on July 4, 2013 under 1he 
chairmamhipofDr. S.N • .Jha,~(Acliog)at1he 
Inslilute wiih the olhermembenbeing DrKK.Sillgh, 
Ass:immt DirectorGmenil. (PE), DrPG Patil imdDr 
N Pruad..Dmillg Che 'risi1. lMC me:mbe:t& ~ 
aw1ecillled Che newly developed tel:lmologiee by1he 
iostitute including Makh•na popping DUM:hine, 

cryogenic grinder and Bao! pulper. Dr SN Jha 
informedthe membersaboutI\ltielllcliand in.Btituli.on 
achic.!Vementsduringthepastoneyoar. ''l'hoinBtiluto 
has mado significant ~ss in term.a ofpatents. 
rovenuo collection and improvemont in 
adtninislnllion,,.hcadded. 
ReHUthAdTIJoryCommfttee (RAC)Meedag 

ReMm'Ch Advisory Committee meeting of 
CIPHET was organiaw! during Sepcemher 27-28, 
2013 underthech.airm.aruhipofDr S.M llyas, form« 
Directux; CIPHHT and Project Director, Distance 
Education at National Institute of Rural 
Development, Hyderabad. The objective of this 
meeting was to formulate sllatt>gi~s for future 

........ ;.;..\.!Oi..,,..t:I 
~111'~~·­'Wl':MIO'liliil!! c !11=1'Efli:i 

rcllellldi. and ewluatc die progm1o11 made by the 
lDllliMe in the on-goiog projec111. The Chairman 
expressed the need for tedmologic:&intervcatiomin 
desiglliog integrated pilot plant& cncomp&Baing all 
die unit opcuaions ina aynchrouized way so !hat the 
end-to-cad approach c:ould. be followed. Oll!irman 
men1ioned 1hat the miean:h should be c:arried out 
bqiingcndc:ws11111m inmind. DrK.K.Sillgh,ADG 
(PE), ICAR.all:~BBed that"'10rmnmdltiOl18 ofRAC 
Bhould be slrictly rollowed and CIPHBT should 
become'-glo'bal. Institw: in1hellmlofPos1-Harvm 
:Baiginemng t111d Tedinology in the ye11n to ~. 
The RAC 1eam inchlded Dr B Rmganna, Emeritua 
Professor, University of Agricu1lmU. Sciences. 
Banplore;DrTK.Srini:vaaGopal,Direclor,Ca!lraJ. 
Ins1itute of Fisheries Technology, C.OChin; Dr AM 
Palulbr, As3ociat= Dean. Bombay Vet=inary 
Colll\1t; and Dr (Mrs) Maninder Arora. Senior 
Mic:r\lbioloJist,, DepartmentofMic:r\lbiology, PAU, 
I~hiana The tum also visib.ld vario11& ~h 
facilities at CIPHI!T and appreciated the 
hlchnologiesdevelopedbytheln.sni=. 
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hutitwRetetlrchCo1mdl(IRC)Mee1bla 
Tbe22..slnatitute~CouncilMeetingwu 

held during October 28·29, 2(113 at CIPHET, 
uulhiima under the d!•irmanship of Dr SN Jha. 
Direc10r, CIPHET. Dr DC Joshi, Dun, faculty of 
FoodProcessingTuclmologyandBioene:rgy, Anand 
Agricultural Univel'llity, Alland; and Dr WS Dhillon, 
Director, Punjab Horticulture Post-harvest 
TuclmologyCentre, PAU, LwJhi•na were apertsfor 
the meeting. The completed, ongoing and new 
re&een:h project propo&al& were discussed. Dt DC 
Joshi suaaested that the problem dtfurin,g and 
idemificalion shouldbe done on Che bll.!lis ofactual 
co:nditiOWl in the field in addition to the publillbed 
li:te.cetme before fo:imuhting a new project. Dr WS 
Dhillon messed UJ:lOn the need of developing 
indigenous tecbnologics catering to Che needs afthe 
local ~curs initially, which can then be 
diwminatw\ to ell!lep1encurs across the coanlly. 
During IRC mMting, eleven RPP·I, sixreen RPP-II 
and. sixreen RPP-m were p~ and. discussed.. 
Out af eleven RPPs presented, six got approved.. 
Otherthan these institute projectll, eleven extemally 
funded. projec18 (majoril.y of projects wem NAIP 
spollllOftld)weresaccessfullycompleted 
CCMofAICRPonPBT 

Coordinlllion Commi~ Mee1ina (CCM) of 
AICRP Oil P0!1f.Harve$t Tuclmology was jointly 
organizedbyCIPHETandPAULudhi!l!l• onMan:h 
1·9, 2014. Dr Ajit X:wnar, Hon'ble Vice Chancellor. 
NIFTHMwas theOlid'GueetandDr RPKachru, the 
Ex-ADG{PE), ICAR, was the Ga.est of Honour in 
In.e:agura1 ~Ilion. Dt RX. Gupta welcomed the 
dignitaries and psrlici:pants an.cl.briefedaboutCCM 
andCIPHBTmean:hactivities. DrAjitK:wnar, VC, 
NIFTEM and ChiefGu.est, emphasi2:ed on f\muistic 

'! ~~tao; A 
Ci"11hi~ti'f<ll'I ~·1n11C.-bti..ti 

.l/l'ft - 11,-.
' 

research with problem solving app!OllCh. Dr RP 
Xachru made a pre 1ebltionon 1"hnology needed 
for boshess andemiep1eneQl'!lhip develot>ment. Dr. 
XX Singh 111iedChe RFJPI& ofthe celllm toprepare 
.aood.project~wiih81ron& ec:ientificbilSe 
~1l ft;;tt 4if~ll~llJ11 ~ \Jll<t'M"I 
~. \il<lqAI iT 19 ftr.R\ 2013 ~ ft-\1t "'44Ulill <a' 
~~ '11111 ~ 'lll<hilt41 il#. ~~. lll"llfil'lll 

(ft-;ll), ~~ 'If.«<, ~" ('l'lllli(iq;ij !t;;{I ii<t ~ 
" 1R' ~ • m- mR t l!lft Glttfi&fiil! !(It 
'lilfq1f\<i'f ~~l'llf\\tl ~I 

~.~ il 17 ~ 2013 11} lt;t '1114'11141 'Iii' 
~ ftqi ~I~ q;f4~11im il ~~~.~ 
~ (""""'1) !(It~~ (;r.v.'lfi!.lf.), ~ '\ 
~~·'R'"1~~mi;rt«tft~~ 
~<Mill~Wii11'1fR<I ~I 
~.~ il 15 1l!tf 2014 ~ ft;olt 'lil~lmi 'Ill' 

~~~I~ <tif4.ilii11 il ~~~.~ 
~(~~l(lt ~ • (;r.v.'lfi!.lf.), ~ 'l 
M1qi i« M 'R' '9'f ~~~~ 'll'ifr 
\ifitl~ 1(of 4*'ll!t4fiaOll'l~<I ~I 
Worklllop ofAICRPHAPA 

X1h Bimnial Workshop ofAICRP on APA bas 
1-1 Olgl'DiW by CABT, JAU, ]1m11gadh Olllllnl 
during 7-9 October, 201~. On dlia OC<:&Sion. Dr. 
Braham.a Singh. Pmii.dent, Indian Soeiety of 
l'nMec:ted Culli.vldion. NCJW Delhi W11o11 the chief 
gum. Honable VC, Dr NC Patd, JAU, J1mapdh, 
Gujarat W1l8 pre11ident and inaugurator of 1hia 
worlmhop.AlsoallPiaandCo-PisofAICRPonAPA 
<:ellleinl p1eaen1i:d the mu::a1:1:h result8 of Jut two 
year& of the m1pCCtive centrea and diBcua&ed about 
new projec:15andotherrelatedinuea. 
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CRESEARCH ADVISORY COMMITTEE) 

Research Advisory Committee of CIPHET for the period w.e.f. 01.08.2011 to 31-07-2014 

Sr. No. Name &Address ofRAC Members Designation Contact/Fax No/Email 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Dr. S.M. Dyas Chairman 
Project Director, Distance Education 
National Institute ofRural Development, 
Rajendra Nagar, Hyderabad- 500 030, AP. 
Dr. D.C. Joshi Member 
Dean, 
Faculty ofFood Processing Technology & 
Bio Energy, Anand Agriculture University, 
Anand - 388 110, Gujarat 
Dr. B. Ranganna Member 
Professor Emeritus, 
University ofAgricultural Sciences, 
J- Block, GKVK Campus, 
Bangalore - 560065, Kamataka 
Dr.R.K. Pal Member 
Acting Head, 
Division ofPost Harvest Technology, 
IARI, New Delhi. 
Dr. A.M. Paturkar Member 
Professor & Head, 
Department ofVeterinary Public Health, 
Bombay Veterinary College, 
Parel, Mumbai-400012. Maharashtra 
Dr. T.K Srinivasa Gopal Member 
Director, 
Central Institute ofFisheries Technology, 
Matsyapuri P.O., Cochin 682029, Kerala 
Dr. (Mrs.) Maninder Arora Member 
Head, 
Deptt. ofMicrobiology, College ofBasic Science, 
PAV, Ludhiana-141004 (Pb.) 
Director, Member 
Central Institute ofPost-harvest Engineering, 
and Technology, P.O. PAV, Ludhiana 141 004 

Dr. K.K Singh (Ex-Officio) Member 
ADG(PE), 
ICAR, Krishi Anusandhan Bhawan - II, 
Pusa, New Delhi- 110012. 
Dr. H.S. Oberoi Member 
Principal Scientist, Secretary 
AS&EC Division & OIC, PME Cell 
Central Institute ofPost-Harvest 
Engineering & Technology, 
PO: PAU Campus, Ludhiana-141004 (Pb.) 

Ph.: 040-24008417 
Fax : 040-24008585 
Mobile: 098487-80141 

Ph/Fax:02692-261302 
Mobile : 099980-09965 
E-mail: deanfpt@aau.in 

Ph: 080-23330153 (0) 
Extn: 346 
Fax : 080-23330277 
Mobile: 097400-10564 
E-mail: rangannab@gmail.com 
Phone:Oll-25842155 
Fax:Oll-25842155 
Mobile: 098686-68868 
E-mail: head_pht@iari.res.in 
022-24130162 
Fax.:022-24172301 
Mobile: 98202-01522 
E-mail: ashishpaturkar@gmail.com 

Phone:0484-2666880,2667727 
Fax:0484-2668212,3011576 
Mobile: 094463-93249 
E-mail: tksgopal@gmail.com 
Ph: 0161-240196079, Extn.:330 
Fax:0161-2400945 
Mobile:098887-13419 
E-mail: hodmb@pau.edu 
0161-2308669,2313102 
Fax: 0161-2308670 
Mobile: 94176-01715 
E-mail: ciphetludbiana1989@gmail.com 
Ph/fax Fax: 011-25846492 
Mobile: 095825-62695 
E-mail: kksingh@icar.org.in 

Ph: 0161-2313126 (0) 

Ph:0161-2313126,2313119 
Fax: 0161-2308670 
E-mail: hari_manu@yahoo.com 

132 



ANNUAL REPORT 2013-14 

CINSTITUTE MANAGEMENT COMMITTEE) 

Sr. No. Name & Address of IMC Members Designation 

1. Director 
CIPHET, Ludhiana 

Chairman (Ex-Officio) 

2. Director 
(Agriculture), 
Govt. ofPunjab, Directorate ofagriculture, 
S.C.O. No. 85-88, Sector 34-A, Chandigarh 160022 

Member 

3. F&AO 
Directorate ofWheat Research, 
Kamal-132001 

Member 

4. Director 
(Research), C.S.K, Krishi Bhawan Agricultural University, 
Palampur-176062, Himachal Pardesh 

Member 

5. Director 
(Horticulture), Government ofGujarat, 
Directorate ofHorticulture, 
First Floor, Krishi Bhawan, Sec-10 A, Gandhi Nagar-382010 

Member 

6. Dr. P.C. Bargale 
Head, Division ofTransfer ofTechnology, 
Central Institute ofAgricultural Engineering, 
Nabibagh, Berasia Road, Bhopal - 462 038, M.P. 

Member 

7. Dr. P.G. Patil 
Head, Division ofTransfer ofTechnology, 
Central Institute for Research on Cotton Technology, 
Post Bag No. 16640, Adenwala Road, Matunga 
Mwnbai - 400 019, Maharashtra 

Member 

8. Dr. Niranjan Prasad 
Principal Scientist 
Indian Institute ofNatural Resins and Gums, Namkum, 
Ranchi- 834010 

Member 

9. Dr.D.Nag 
Head, Division ofTransfer ofTechnology, 
National Institute ofResearch on Jute & Allied Fibre Technology, 
12, Regent Park, Kolkata - 700 040, West Bengal 

Member 

10. Sh. Abhijit Shantaram Rokade 
Shukrawar Peth, House No. 5, 
Taluka-Junnar, Distt. Pune-410502 (Maharashtra) 

Member 

11. Sh. Sharanjeet Singh 
V.P.O. Jogipur, Patiala, Punjab 

Member 

12. Sh. Raj Kumar 
SAO, CIPHET, Ludhiana 

Member Secretary 
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JOINING 

+ Dr.RKGuptaJotmuDhectu:r,CIPllET 

Dr. Ram Ki.thor Gupta ha8 
taken over the c~e of 
Direetor, CIPHET on 14• 
February, 2.014. He addressed 
the llCoientim af CIPHBT mid 
111id 1hat bl: would make the 
beet~to 9ee CIPHBT 1111 a L......w::.....:.:=-.......i 
global institution in1he field of 
p00ham:a1C11wdiaudimzeuc: ill viaibilityin 
national llDd in~onal arena with il9 wOlk. 
"We should prMerVe high moral valuM, 
punctualily, resped and honesty," he Aid. 
lld.viaing the lltafl' to be punctqal, tincere 11114 
clediaded for wotk. He a1IO laid atren on the 
h:uporlalu:cofpl!!l!Tling forbeta citllClllion. and 
timely output.Dr. RK OuptaobWned Bachdor'& 
degnle in Agricultural Engineering from 
Allahpbad Unive.nlity aud M. Tech. Degree in 
Pott Harvett l!nginC\'l'ing ftom Indian Institute 
of Technology, Kharqpur. Pmther, Dr. Gupta 
bad obained PO Diploma in Food PnK:esing 
Management from ln1emllioDal l'mtitu1e of 
Managemmt, Masstricbt, The Ncdlerlands in 
1992and Ph.D. fromilT Kharagpur in the areaof 
~FoodEngiDcering. 

+ Dr. Sanjeev Kumar Tyag:i - ­
joined CIPHBT, Ludhiana on. 
2.s- Feb, 2014. Be did bis 
B.Tech (Chemical 
Teehnology) from H.B.T.I, 
Kanpur, M.B (Chemical 
Engineering) from I.l.T, 
ROO?kee, Ph.Don"llcmoVllaf 
phllllOlic compound by llC1iYated cmbon and 
Rcgencnlim of ¥1ivllted carbon" aud D.&. 
(~Chemi.11ry)on "Developmentof111 
lllllotbent for Rmlaving colour of Mustard ail 
from the by-produl:t ofRice milling indullry" 

from C.C.S llllivenity, Memut. He oblaiaedbU 
po•t doctoral Training in fermentation 
Technology from North C&rolina State 
Univmity, USA. Hejoined CIPHET,Lndhjena, 
Pwtja'b OD 201ane 1998 u Scicntilt (Che:nri"ll 
Hnag.) tbrouaJl Agricaltural Raearch Service.. 
He becmn.eSr. Scillllilt (Cb!!!J!ical. EDgg.) on 2S 
Auguat 2006, and fhcn Prilleil)tl. Scientist 
(Chemical Bnag) on22Jmmary2010.Dr. Tyegi. 
is a li.f&memb« ofmany profeuional IOCieti.es 
viz. I.SAE, IDdim IDlltitution af Cbe:nrie1l 
l!ngineel"I AW'Ci!!lion ad ARS folaal. He lw 
developedmdcDIIllIIGiciau-itmtechnologies 
and desigpcd md fa'bri1:81Cd thirteen machi.Dc• 
ml hmd!M eleven projec:ll. He publi9hed a 
aigl!ificantnumberofre-11papen and.boob 
mid .Jao guided aix M.Tcch rtudc:Dlt f.or their 
projecta and mmy B.Tedi studenl9 f.or their 
lllllJlDm' lr3ining pmgi1111111M, He is 1111 alllhor af 
lleVCll 'boob bued on bun: prial:iples af 
Phyiic8, Maftw:mllics and Thermodyn8mica. 
Dr. Tyagi Won Teem Leads Award for mm 
diaciplinary team tc!ICllnlh in. AgricultuR aud 
allied Sciencee ofICAR iD 200&. Belt Scientist 
Award CIPRBT 2005 and w11 with 
Rmpmelnvmt of FAO 20()2..2003 aud won 
BiovedFellmnhip.Award. 

+ Dr. Slllllleep Mmm joined as 
Smtlor Scientiat iD AS&EC 
Divisionon 11'Aug,2013.He 
did bia B.Teeh.(Agril. Hagg.) 
during 1997 11111 M.Tcch. ,. r 
(Prol)e18ing & Food '--- - - -' 
Bngineering) during 1999 
from CCS Haiyim& Agriatltma1 Uaiwtusity 
Hlw.Hc M»'"tilishcd hlaPh.D (P!oc c11m3 & 
Food Enginoerin.g) during 2010 from Punjab 
Agricultunll Univenity, Lndhi!!Qa, He baa 
l«VCd .. Alliltat Profiltl01" & Allociab: 
prcmsaor at Shcr-e-Kaalmrir Univer'lily af 
Agricultural Sciences & Technology, Jammu. 

J 
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Helwpubli3b.edmorefhan 12pqiersinjolll'l1Al3 
of intmnational and national repute, and 
eonlributed 4 book. ~ and a lraioing 
manual. He has expertise in modified 
atmoaphere packaging of

r-----:=--· perishable&. 

+ Mu. Mollik.a ha& joined 
CIPHET on io•April, 2013 aa 
Sc:ienlist in the Division of 
Transfer of Technology. Hei­
ARS discipline is filecttonica ~----' 
& IDBtnml.enllllion. She lw 
done B.Sc.(Hons.) in 2001 and M.Sc.(Physics) 
in 2004 from Delhi Univeraity. She lw also 
sc:rved aa Lcctwxr in Phyllics in Tc:clmical. 
EduclltionDeptt.,Ha:ryana. 

+ 	Ms. Surya Tushir joined 
CIPHET u Scientist on 12• 
April 2013. She has been 
po1ted in Food Grains & 
Oibeed5 ~ssio,g div:ision. 
She did her B.Sc (BOUID.y ""'"-----"" 
HOllll.) in 2007 and M.Sc. 
(Applied Microbiology and Biotechnology) in 
2009 from Banasthali University, Jaipur, 
Rajasthan. Her discipline inARS is Agricultural 
Mimibiology. 

+ Dr. Armaan Ullah Mn7*ddadi 
joinedas SeoiorScientist (Fish 
Proce88ing Technology) in 
CJPHET, Lvdhian• on 22"' 
August, 2013. Earlier he waa 
wodci:ogu.As&iallllltProfelllOI' ....._____.._ _ _, 
(Sr. Scielltist) in Dept. ofFish 
Procesaing Technology, College of Fisheries 
(CG1ral Agricultural University), Lcmbuchems, 
Apdala. Tripura. He ha& teaclring, feielll'Ch & 
elC!a:IQon a:perience of about 12 years in the 
field of Fish Harvest and Post Harvest 
Teehnology, Fishery Microbiology & Qlla1ity 
ComroL 

• 	 Dr. Mmju Bala joined CIPHET, uullria:na Iii 
Seuior Scicztist (Pl.am Biochemistry) in p.t.y 
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band-IVon 12'" Aupst, 2013. 
Before joining ClPHET, she 
worked u a Senior Scientistat 
Directorate of Rapeseed­
Muatard Research (ICAR), 
Sl:IWllr, Bharatpur, Rajas(han 
from 2010. She served as 

AHistmlt Ptvfcssor &; Vice-Principal for six 

yoa:111 at M.N. Institute of Applied Scienoes, 

Bibnei-. acollege affiliated 10MGS University, 

Bil::Bne1:. She has conlributed 29 researdlpapers 

invariCJUBNa1ionalandhllemstionalJoumals. 


PROMOTION 

+ Dr.KNarsaiah,SeniorSci.emiBt gotpromoted 
to Principal Scientist (AS&:PE) from 28•July 
2012. 

TRANSFERS 
+ Dr. (Mn.) Manisha Mangal, Sr. Scientist 

(Biotechnology Plant-Sci) has been tramfe:rred 
from CIPHET, [ndhi!!M to IARI, N- Delhi 
w.e.£7.8.2013. 

+ :Br. Pruoon ~Scientist (SG) (AS&PE) ha& 
been llans:femed from ClPHET, Lm!hjana to 
llSR,Lucknoww.e.f. 8.8.2013. 

+ Sh. Gaikward Nilesh Nivrutti, Scientiat 
(AS&PB) baa been lninsfmed lioin CIPBBT, 
Ludhiana toNR.CP, Solllpurw.e.£ 3.8.2013. 

+ Dr. M.R. Manikantan, Sr. Scientist (AS&PE) 
has been tranm:rred lioinCIPHET, Lmfbiana to 
Cl'CRI,Kaaa:rgod-Kaalaw.e.f. 18.7.2013. 

+ 	Dr. P. Bamwal. Sr. Scientist (Medianica1 
Enginernng) has been transferred from 
ClPHET, Ludhiana to NDRI, Kamal w.e.f. 
10.9.2013. 

RETIREMENT 

+ 	Sb.MahipalSingh. T-6(Tecbnica10fficer)b.as 
1-nmiredon31.8.2013. 

+ Sh. Om Paxkesh Moodan, T-5 (Technical 
Officer)hasbeenretiredon.31.12.2013. 

+ Smt. D.B. Chadha, T4 (Sr. Technical Otli4:a:) 
hubeenre1iredon31.03.2014. 
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Name Designation 

Dr. R.K. Gupta 

Dr. S.N. Jha 

Dr. R.K. Gupta 

Dr. S.K. Nanda 

Dr. R.K. Gupta 

Dr. P. R. Bhatnagar 
Dr. S.K. Tyagi 

Dr. Harinder Singh Oberoi 

Dr. K. Narsaiah 

Dr. (Mrs.) Mridula Devi 

Dr. Suresh K. Devatkal 

Dr. Anil Kumar Dixit 

Dr. Deep Narayan Yadav 

Dr. (Mrs.) Pranita Jaiswal 

Dr. Dattatrya M. Kadam 

Dr. Sangita Bansal 

Dr. R.K. Vishwakarma 

Dr. Manju Bala 

Dr. Sandeep Mann 

Dr. Armaan Ullah Muzaddadi 

Dr. (Mrs. ) S.K. Aleksha Kudos 

Er. (Mrs.) Manpreet Kaur Grewal 

Dr. Yogesh Kumar 

Dr. Tanbir Ahmad 

Dr. Deepika Goswami 

Ms. Monika Sharma 

Dr. (Mrs.) lndu Rawat 

Dr. Rahul Kumar 

Ms. Leena Kumari 

Ms.Monika 

Ms. Surya 

CIPHET, Abohar 
Dr. Pritam Chand Sharma 
Dr. Dinesh Kumar Bharti 

Director 

Head, AS&EC Division 

Head, FG&OP Division 

Incharge Head TOT 

PC(PHT) 

PC(APA) 
Pr. Scientist (Chemical Engg.) 

Pr. Scientist (Microbiology Plant Sci) 

Pr. Scientist (AS&PE) 

Sr. Scientist (F&N) 

Sr. Scientist (Livestock Process Tech.) 

Sr. Scientist (Agril. Economics) 

Sr. Scientist (Food Science & Tech.) 

Sr. Scientist (Microbiology-Plant Sci) 

Sr. Scientist (AS&PE) 

Sr. Scientist (Biotechnology Plant Sci) 

Sr. Scientist (AS&PE) 

Sr. Scientist (Plant Biochemistry) 

Sr. Scientist (AS&EM) 

Sr. Scientist (Fish Processing Technology) 

Scientist (SS) (AS&PE) 

Scientist (AS&PE) 

Scientist (LPT) 

Scientist (LPT) 

Scientist (FST) 

Scientist (FST) 

Scientist (Home Mgmt.) 

Scientist (FST) 

Scientist (Electn. Inst.) 

Scientist (Electn. Inst.) 

Scientist (Agri. Microbiology) 

Head, HCP Division, Abohar 
Sr. Scientist (Agril. Eco.) 
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Name Designation 

Dr. Jitendra Singh 
Dr. Ramesh Kumar 
Er. Eyarkai Nambi V. 
Sh. Vijay Singh Meena 
Dr. Sunil Kumar 
Dr. Bharat Bhushan 

Technical 

Dr. Mukund Narayan 
Sh. Gurdeep Singh 
Sh. Hardev Singh Sek.hon 
Sh. Beant Singh 
Sh. Chaman Lal 
Sh. Lakhwinder Singh 
Sh. Bhajan Singh 
Sh. Jaswant Singh 
Smt. Sonia Rani 
Sh. Hardeep Singh 
Sh. Jaswinder Singh 
Sh. Jagtar Singh 
Sh. Vishal Kumar 
Sh. Pradip Kumar 
Sh. Yashpal Singh 
Sh. Satwinder Singh 
Sh. Sarup Singh 
Sh. Rajiv Sharma 

CIPHET, Abohar 

Sh. V.K. Saharan 
Sh. Prithvi Raj 
Sh. Rajesh Kumar 
Sh. Ganpat Ram 
Sh. Devinder Kumar 
Sh. DaluRam 
Sh. Pawan Kumar 

Administrative 

Sh. Raj Kumar 

Sh. Manni Lal 
Sh. Neeraj Tahiliani 

Sh. B.C. Katoch 
Sh. Kunwar Singh 

Sh. Avtar Singh 

Sh. Tarsem Singh Purba 

Sh. Gurdial Singh 

Smt. Jasvir Kaur 

Sr. Scientist (Agril. Ento.) 
Sr. Scientist (Hort.) 
Scientist (AS&PE) 
Scientist (Hort.) 
Sr. Scientist (Bio-chem-Plant Sci) 
Scientist (Bio-chem-Plant Sci) 

T-5 (Agril. Structure) 
T-4 (Lab. Asstt.) 
T-4 (Driver) 
T-3 (Driver) 
T-3 (Lab. Asstt.) 
T-3 (Fitter) 
T-3 (Fitter) 
T-3 (Welder) 
T-3 (DEO) 
T-3 (fumer) 
T-2 (Machinist) 
T-2 (Electrician) 
T-3 (DEO) 
T-2 (FieldAsstt.) 
T-2 (FieldAsstt.) 
T-2 (Lab. Technician) 
T-1 (Lab. Technician) 
T-3 (Lab. Technician) 

T (9) (Technical Officer) 
T-6 (Technical Asstt.) 
T-6 (Technical Asstt.) 
T-3 (Driver) 
T-3 (Fitter) 
T-3 (Fitter) 
T-3 (Electrician) 

SAO 
AF&AO 
F&AO 
AAO 
Assistant 

Assistant 

Assistant 

UDC 
Assistant 
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Name Designation 

Sh. Harbhupinder Singh UDC 
Sh. Iqbal Singh UDC 
Sh. Ashwani Kumar UDC 
Smt. Sunita Rana LDC 

Sh. Ajay Kumar Tandon LDC 

Sh. Ram Khelawan Yadav LDC 

Sh. Sohan Lal LDC 
Sh. Rajinder Kumar LDC 

Sh. Sughar Singh Verma PS 

CIPHET, Abohar 

Sh. J.S. Paul* AAO 
Sh. Pawan Kumar AAO 

Sh. Mohan Lal Assistant 

Sh. Sanjay Kumar Gaur LDC 

*On deputation since 24.11.2012 

Supporting 

CIPHET, Ludhiana 
Sh. Sukhbir Skilled Support Staff 

Smt. Viran Bali Skilled Support Staff 

Sh. Shalikgram Dwivedi Skilled Support Staff 

CIPHET, Abohar 

Sh. Surinder Kumar Skilled Support Staff 
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