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Preface

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

Nachiket Kotwaliwale
Director

Post—harvest Engineering and Technology plays a vital role in the reduction of post-harvest loss
of all agricultural and allied commodities, enhancing shelf-life of food products, ensuring value
addition to agro produce, diversification and commercialization of agriculture, generation of
employment, enhancing income of farmers and creating surplus for the export of agro and processed
foods. Presently, India is producing in surplus but still faces substantial gap between demand and
supply of certain commodities owing to huge post-harvest losses. Our studies have estimated that
the post production losses in agro commaodities is up to Rs 1,00,000 crores per annum. These
losses occur due to inferior protocols and machinery for harvesting and on-farm handling, packaging,
storage and transportation. Further, inadequate storage facilities, transport system, and awareness
among farmers towards post-harvest management are some additional factors to contribute in the
losses. These losses can be reduced by appropriate post-harvest management of agricultural,
horticultural, fisheries and livestock produce to improve the farmers’ income.

ICAR-CIPHET, Ludhiana is a premier national R&D institute in Post-Harvest Engineering and
Technology. It is dedicated in the service of the country for increasing farmers’ income, generating
employment though entrepreneurship, value addition, developing post-harvest technologies, process
protocols, novel machineries and products, and utilization of agro by-products. I am happy to
place before you the Annual Report - 2020 of our institute to give you insights about the research,
outreach programs and institute’s significant achievements during last year. I feel proud to say that
the institute, along with two All India Coordinated research projects (AICRPs) and one consortium
research platforms (CRPs), is contributing significantly to the nation.

The Institute showed appreciable research outcomes in post-harvest machinery and equipment
such as [oT-based modular smart device for monitoring of storage structure (one tonne) for pulses,
solar-operated phase change material (PCM) based fruits and vegetables vending pushcart, sensors
based smart solar dryer, pedal-operated seed removing tool for litchi, hot air maize cob dyer,
system for compacting the dry fish hygienically into an earthen container, hand tool for easy removal
of scales from fish skin, a portable smart ultraviolet-C disinfection system (UViC), low-cost portable
ozone-based fruits and vegetables washer-cum-purifier (Ozo-C), a prediction model based on
near infra-red spectroscopy in combination with chemometrics for detection and quantification of
khesari dal flour adulteration in besan.




Preface

The process technologies were standardized for high nutritional, convenient and functional products.
Biological method has been developed using two lactobacillus bacterial strains for the precipitation
of extracted proteins from de-oiled soy meal, Grass pea (Khesari) flour-based muffins have been
developed with a very good acceptability, an enzymatic process have been developed for the
extraction of ACE-inhibitory peptides from Rohu fish (Labeo rohita) by-products.

The national and international visibility of the Institute was facilitated due to participation in the
programs like Agri. Business Incubator’s Conclave, CII Agritech South: PJTSAU, Pusa Krishi
Vigyan Mela, India International Food and Agri Week 2020 etc. Besides this, the Institute was
actively involved in capacity building and organized more than 50 training programs and a total of
450 participants were trained for post-harvest management of agricultural and livestock produce
through entrepreneurship development programs (EDP), farmers’ trainings, and sensitization
programmes. This has been achieved under heavy constraints of lock-down of majority of activities.
During last year, institute has generated revenue of Rs. 54.82 Lakh through the sale of produce,
training fee, food testing fee and technology licensing. Likewise, institute’s Post-Harvest Machinery
and Equipment Testing Centre (PHMETC) tested 11 machines from different parts of the country,
earning a total revenue of Rs 14.11 Lakh.

Institute technologies were showcased and demonstrated to various stakeholders during
participation in business meet and exhibitions. Technology transfer and patents are the continuous
efforts to enhance the visibility of Institute’s research. In 2020, 10 technologies were licensed
whereas 03 patents were filed and 06 were granted. The scholastic excellence of our scientists
was shown in form of 40 research papers published in national and international peer reviewed
journals and through various prestigious awards received during 2020. I also feel pleasure to share
that under AICRP on PHET scheme, 47 post-harvest tools/equipments/process protocols and
products were developed during 2020. A total of 48 technologies were transferred to the stakeholders
under this scheme. Moreover, AICRP on PHET established 32 new agro-processing centres
during the period. Under AICRP on PEASEM scheme, 20 technologies were developed whereas
2 technologies were transferred to the stakeholders.

Efforts were also made to enhance the usage of Hindi in routine office work and to implement
important schemes like Swachh Bharat Mission and Mera Gaon Mera Gaurav. ICAR-CIPHET
will continue to work on research and development related to Post-Harvest Engineering &
Technological innovations and interventions. I believe that, our team will keep its untiring efforts to
showcase its excellence in Post-Harvest Research and Development. I invite all to join the [ICAR-
CIPHET directly or indirectly for betterment of the country in the area of Post-Harvest Engineering
and Technology.

S

(Nachiket Kotwaliwale)
Director
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1.5 34— 1I—hels SURI AMINHT Ua
AN AR (NS AIUIMR—Agd SReeye
3T URE—BIRT ORI US Cadretor], Riwe),
IR BAARR B TR Ud 5899 IS
T vd e & e U6 TR & &
# e oyl T ygw ST e © | ay
2020 ¥ AW o B[S & dI€ b IYDI 3R
Qrel U AR YR, HEie] dasdd &
HEgH W RAeT FIshul bl gwiaRol, fefor,
e T SiR favar TfifafeRt afed wodrR
SO SR HRNfIe! & vaa &l H Feaqul
WA BT 2| | WA A Wi 3R 9re fa
It aRITSmRIl & Aegd A dgfawas
e @l febafad far | ad 2020 & ERM
B HEAYY IUATRRAT e IR Bl TS &

APAJ B 7 2 H oI & Dlfds—19
HEMRI ¥ s H Aeq &R+ & oIy §B Y
T+ / gorferdt fasfid & § | T ardde e
RISTA—H Brerenes yomel (Fdemsw)
fapfiad @1 TS © St AT avgail 3R rifera
I Bl Bl fed B H FeH & | gD
PRIGRT ol TAE & 25 x25 JAL & | TAD
SPHIS BT BIFT A 1500 HUAT B | TR WR W
Hal iR Al & FreIRRT w & foy
TRIM 7 Uh HH ARG drell giedd 3Nl
JETRT Hdl AR AT IRR—FA—IRBIIR
(@men—=f) faeRa fear T 81 I8 Rred
ATscic PR et #ors & Rigid ) &M
FHRAT B | TE UG W fFHERA 2| uAS
IPIE P HIFd RI% 3500 BUAT 2|

Tl @ foly WeRUT (Th ) AaT Bl AR
P oIy U gevre 3ifh &I (1oT) SmeniRa we
feargw fAwfaa fBar mar 2| I8 g
Hgelcd dic & ofdl iR =T & faf=1 ==ol
B (100%) & U CO, BT AlGd & MR W
fafia @1 T & | g9 I daR Hisyd, Uh
=0T ey, T aTed, Tdh Bre SRS S
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Refer 3R e fae=or yomedt (£2% CO,) efie
& | ST AT U dI8-hrE—dh-idcs Sel-aiR
T fhdm SITm € S Udh Sexee Uleidld W)
TR fdq & ndRe qafaRor Sl & Ferss
TP UGAT © | FIwRaa gomel &1 SudnT oid
faavareti, Gaxr fagmhdmeil JfR TXe] a1 AHaTdS
TR IR YR U Sl AT Sl b TS b AT
forar <7 Far 2|

T AR—Warferd axoT aRads AT (i)
IMeMRa wal 3R Afesal & fore Som sl
far T 2 | fRAeT 3 B B & forw iy
MR AR UUITell & A1 <ol § 9
IR e (795 aTC) UG &I T8 € | Sofl |
I @ TR AfIRTD e > AT fdded
STE] BT XCTh B BT &HAT & | ST AN
ST 1 oI S0 & | T dTel Hel &b qaiarer
B! FRIT =7 & forg AR mnRa Wi |rerR
SRR BT UM a1 71 8 | T s Aol R
BT ITIRT A & aol I A B Ty
ST € 3R A9 AR G P ATIHA Dl
RGBT ear 8| AR & AeTd | gEn arel
TRl & R0 & forw e veiRed fawlRia
far 3 2 IR 39 SR ReH & | dhipd
FR feam w7 |

& AR BT Well F M e o w2\ &
AT BT ST g9 iR TAD! FAGHTRAT
DI g™ @ forv uap #efiFigd T ari MideHe
e (80—90 <iIcR e |rel I8 UH) faaRyd
fpar a7 2 iR 39 & wex fSurer wE &
e Risrsel far = g | dengel FaE®
(ISR— 7204) 3R HIBUS HER BT SUANT
igicHe @ fog uil @ | (70—-85°C) &l
FRIfa #=et & forw fasar T 2|

Blel U ST W T Bl JHar Ugany fdar 4t
1 fbrer & forT T aiigpa wormell fahRia
P IS T | 3F TS H BIST JFE, J—3MHR
@ Wi Al B He, ST T Ife,



faery w5 9 foursd fhe v wis U, 9197 3R
T2 BT - A dTed ¢ WA B | J—AHR B
A et D arell o=l &I WIS $U H aRerd
Y A @ H gl B 7 | A s wis
P9 H Fqad AT H BIS FA B ol
PR B A H Blell gg cirdl Dl Il Tk
Y& B 2 |

31 el §U il @ T A1 apre & oy
US| T aTell §I6T B2 BT SUHRYT f[dwmRd
o a1 2 | 39 Ul & °1 9 WA B, T
ST & oy IR -1 SIS il ued
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H.P.AFU—AHE 7 TSl DI @l A foaTd B
AN | BeM @ foly U TG $9 A
&STe fobar gam, sobl Td ST A SUINT
PR qTAT BRA—aTferd JioTR faasRyd fhar 2
TE Uleliiugel™ (@) | a1 & e <=t
TR f3redt o 8U 8 | 3999 fbIRl R Ud 41
H arfafRs  faed #oell @ <= | fdd @t
T W BT | Heg BNl 8 | $9d] S&TdT 99.
5% % |

99 | WERI T B USeY B Adde 3R
SADT JET BT Il T & ol damfearT &

Pl HAd ¢ H BlIeT B folT | TARIT Pl T
% folg USd &1 IUIRT 8ell | A BT 3R
<aT dTel ST B gaiT 4 3t Jiaarsid
2 3R FaTfera a1 # A & | SUSHROT _LAqH
& (< 6-7%) & A1 U fAc 3 6—8 Bldl §U
GIEINEISAREIG RGN

A H TH 84T A HaD & g Pl AT Bl 150
foet emar arelt wef| q=ml T 2 iR
1.815 x0.912 x2.80 (Tl x S x Ud) IMAH
Tl Tdb SR BT YT fham 1T 2 | drol e
80 Hadh & qg (foaTadr & ) (79 39.13 =
2.09%) BT 7 H I | STl I © | argeseir
A, 36.86 ST Afewasy wa AMfard smear
51.37% WR 17—18% I d% @M & foI7 60
&t qAM W 2427 T T w@T @ 2
SRR $I 9 START HRE (HUF) IR o¥el gerar
T 0.86—0.47 31X 79.63 + 1.54% & 3IR faoTel!
P GUT 1.2 + 0.3 kWh B |

! Al Bl AT B TS H Wew U | 9RA D
forg g womelt fawfia @ 1€ 8| A & adw
DI TP gRG H IW@T Sl © Sl g&I 98l &
HAD R D I8 FIAT DI F&H B B olg
DL T B ARI AR AT & | BT 8IoR
B HET & BR H I w0l b1 Tl AR
TRl A1 | ugaAe @ forg fSomse fean
AT E | TSl BT TEURT AR1 AR GET ASAT B
HE B4T Pl BT <l & 3R &l TR B
% oI omaedss o7f¥e Srargdr fhvad @
G J&T PR 2 |
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AT I FRIR ST W BTl UR SeTRd
v wiasgarfl Afeed fasRa fear o 2
Aifswrgs ulfaa ofve WarR (Tadivets)
R BT ITANT TAANSIRTH Afqsgaroft diser
& e @ fore foar o & forst feizor &
U (STRUAFY), JRTHR] (1—I3R) BT I,
PIA—FATT (THgH]) I AFG FfeAT 3R
PHII—AITIT (TASHIE]) BT AFDG HAI: 0.999,
0998, 0.922 3R 1422 B| B FAUA AR
el O & forg Afqsgaro &1 As Ffe
(THgd) HHSE 0.907 IR 222 B fAwfid
DS AlSe BT TN & M B A1 AT
999 & T BT o D oI g T 9
STl fHam ST Fpar 2 |

T P A (499) F AT Tt 37 B fAarae
BT YAl N & folU U U IRITSamR—aenRa
IR—ferer R fafey faafia &1 718 & | I8 994,
g Hewd Al AR e Fqar &
THEIRMER WaST 400—4000 THI—1 B =T
Heer ¥ # efior et wfafde (TheR) s # urd
far mar &1 e gAaw v g
(GIUTTHRIR) AlSd Bl AWM IR AT &
foTU Her 0.9889 3R 09424 & AN & AT
faRya fovar T 2|

g AT (e fzdn) & Su-Iaral (RR,
oTeh, e, Td Iy defl) | S=a h—amy e
(TS —2afa &=afdT USEH, ACE —
JWEH) Uerssd & pumr & fog e
vorghfed ufthar faafa @ 18 2| ATl &




IT—ITET H AlSE UICH DI BRSIATSS B
@ o0 Todborot (ARTRT ASH-IBIRT | TETTST)
BT SYART fbar 7 SR Sadfehy Uerss &l
AR AFD DI F@T AT | UeTgsd fFapret
& folg et aToHE 52.1 TSI Afeqad 3iR
BISSIAIRT I93 129 fiHe R 55% ACE it
Stqafshadr Uil 1| gEaT Svifdd MR 3
kDa ® |

IRER P TS ¥ % Arel o7, gl SR e B
BY H SU—STE] BT G AT BT IS BIT
2| 39 SU-STE ¥ BHlferd JIfTehi BT Faprer
@ oy ue uferan R o 7 2 | 7 & o1
B ol Al AT 8851 — 405.07 HeRA
GAE/g BT {1 & U8 91l & | Belferd ATTahl
& frspyor & forg srgafora Refoar € 45°C )
40% 3T AIGT 4 TS BT FHYTT FHT |

HF D T A Pletod FRSIfericd &I IS
3R TorET # GUR & foy U gomgafes (ata
3R W) ufshar faeRd & T ' 1 99 8%
P TG B TAN DI 0-50 SHIZAT B 41 40
i dfcaa R 3 & @ forv o= voeH @
AT SHRM fHar SITer © df TS IT—UsT UoligH
PY 30 SHISAT H AT WIS B 3ifrdmad Rrae
TEITAT & | Pletol BgSiericyd Bl JAMIfad TR
fgaRor 30 & 65 kDa © | 30 gfHie 3R 50 Ff+e
YU 3R FHei R UT hlolold sgsiasaie
BN A Sod VeRifRise awar g 2 |

et RfET AR At I FehTet T AIEH o el
% forg a1 eIy SiaTo] SUal 1 SuAT
IRD TP Sifad Ay el @1 18 2| Sifds
Y W IAgefyd Higr WA STSAldTH
(@diodiang) BT ddf f2d AR A A TAR
far T 21 gean, Sud, derEifed e,
3T Srfoadieng & wrot (@1 < 0.05) 31fd® B |
ddgadiaTg H BrRITeIS o7 (Fe-Teiiedr, ST
&I, el ST 7T 3R Bard) 1 81 & |
gReEl | UdT @rerdn 8 b didwadiens o ara
URURD HY F TIR TRIS aelfta arr A
TgHTeled (TRTHUISTS) Bl gorl H J8ax of
g |
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AN (UTH #eX) 3ATeT IMenRa Aft+ fasRaa
far a1 § R iaa a9y Wiaridr TR
(8.30 = 0.50) ¥ T (8.67 + 0.6) B PRI & |
T TR, Plcl I R IEIRT At fIwiRaa
fry v & foas uRepd 18 & o1 # 60% BTel
T BT ST FHIY TR W Fa] BRI 7 |
JRER TR WIS Yeh UK Dles TaAgSTT
TPhIDh BT SYINT BB fadpfad fvar 7 2|
IREX & AT 3R Joll (60:40) & AT URKT &
T TP 3T Adal G WIHRAT TR (7)
feard €1 ve e vaagsy |49 &1 SuanT
RS Iod VAN 3R UiciimAlfold AT
qrel fFOTHTS Ml UaRIgSed Pl dlel aTad,
oTel aTadt (ST FhRvn), 3R fRTics HadT |
famRra farar T 2 |

IR IR H I, "Bl (S Atz &
Iu—3aral (R, 2o, =4, 3R Iy o<ll) |
TE—BRIRCRIT UgS (55% UHIS JTaxwE) Bl
IEIS USTgH &I SUANT a_dh faawiia farar
TR ® | HH TS BISER dTel Hi ScdTal Pl
Wel ST & SU—SATGT BT SYART T’ [ABRIT
T T B | BH 99T dTel TS 4% BIga) TR
R S Al Werdar @ § 1 dletor
BISSIcIgoie (HUa) BT TSgH B SUANT HRd
HF Y = 9 R fFar T g, R Sw
TERIRITSe 3R RIS Ul & AT HH
Afdd IR U=elssd 8 o | QT e
Jrsdeied  (fdvadians) &1 ATShifaad—
RN fAaf &1 SUIRT axep S8t AT
e 9 TR far T 2

TS HRMRAI—TIe—grd¥e  IfaRkT v
SqATarel (Avasa) 7 fafr= wefF, Sare sik
gfshar Uieiapia fAeiRia foy € o el ot
fird & 951 MapTem arer, {91 9IgeR &1 SganT
fpy = @1 WIS W e, sEsefiesd o &
MR WR Bl B TS HA & folU Th yicda
IR—{IATRIBIRT SRV, P IcUTET H YA IfaRA
M BT TSN A gar o & 3MH—318C olevd
Tl Sargw, Tagy Ao Udl Alsyd RS
T &1 39 epyor 7o, AT o1 g7 &
ISR, Ad1ge Uldh BicTT U6 fSei—hH—Afei T




IATEl B ISR 3R 3 & forw gaferor &
P foru e dfST ®1e, a9Tal &1 HH Ao W)
A= @1 ufshan, gseR 99 @ forv denfera
Tl UITRIaRISS Siel Pl BIFT Hi—gleHe, daA
U4, qroT SIger |

TS IARYT UISUUIsud & Suererl § Hiy
RIS 3R GATARYT Uat H Red o=
ST & foTu AR SMTRa UahTer TerdT Hiex
PT faer, I8 iR uRATRIT Smeardl & forw
JHElY /T Feoil UIyT S Afsd &l fadr
GTAhYl, BT STl Iedradhal § GUR B folg
qTAT U1 S Tl SUHRYT, FiT S Hanferd
TIRT® Fod I8 & 7eiF, Awell ik delf &
IR SdTeT @ forv i w9 & wragri
IR fHE™ & ATHd vade e, v a1
TP b gl B Jed] Uledd & fov giddd
WIRES AT TH AR b &7 ¥ Uleliarsd
P 3 g Afesral &I Wl § Srfdrdan
SHARR WM START & forg Ioeifoan, @=or
gRacH AR JMTRT 3RiTe YBR & Bl Udbe
BT Hel, BIHUT &7 H Feoil IcATed B folv arTa
gaTdl gl IR @il gomelt enfe |

TR 7 2020 H T Ala ARG AT BOIR
(54.82 ATE) BUY BT ST a1 b | TR
& ISPl Dl Hels ST Ued! & & |
AT 3R fIbrd H ST T & TR H
P AIRID / URER TRIFTBRYT JRRBR Al T
REPR SR FHAME AT | G & d=iiie
AR WTeT ARET U A9 UTEhRoT (FSSAI)
afed fafi=r Afafcr oik U9el & I € | a9
2020 @ SR <9 UEffeal & agad fear
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T R <) 999 31 730, BT DY ABIE B
foru Ai—<a warfera fewiaR, uiddga e
RIETH—AT BTN gomell (AemsH)),
SIS STENTRT el IR ool AeR—FHA—GRBIRIR
(3TSI—), F=T R 8101 991, A Bl
UGSl ¥ O AR FRA BI Afhal, a9 Ifd
WITEYTh AT S DI FhaT, AShIbRIA b
IdAE & foly SUBRYT, Hod TG B 9T Bl
w7 & forg FAIpd gormell 3R Iqah!
ufshar, SR STeblecdd b U TIR HIA Bl
gfehar, fv=] & fodal & JgrRYfede 0T JIR
et € | WEnfrel argdiiT @ 9¥ 2020 H
4,75,000 TYI P IGleE U< g3l | 9 a8 &
3R B Uce U MY SR 9 AU <R fdy
T | AR URE—BIRE FYRI TS sfdaudic eReT
R A < @ At = | 11 Wi @
qeror fhar, R o T didg g WIRE
EOR B0 (14.11 NG $YY) BT FoT HHS 88 |
Rard @1 7 srafdy & SR, Bl 450 FfaHTRIAT
3 Sufiar faer erima M), fea &
UfMeTor SR HAKIHRUT BRIGH & ARIH A
PN AR UYTH SUS & Helg d I8 Y§eT &
forg ufrfera fopam T | 39 s/@fY & SRM g
57 BTAT BT BT HTTg b d1E SOIHINT IR
yded & ers | ufdrfera fohar war | e |
fafr= Y eeifl o #all S a1 fawms
SIR[ICY PBield, HIBMSINg THICH AT
HE U QI e 2020 AT H T AT form | 3=
O dTell TSR 3R ARSI Sel 3R
Ul H 40 W IffIH WY UF USRI U |
TR & 39 UE UGREN § GU8, WS,
I AT, ABIT / Thid] olkd, ThIb!
geifes, arffe Rure, F9ER U3 iR 1= i
=

S oldE, o feaE
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Executive Summary

ICAR-CIPHET is a pioneer organization
entrusted to undertake lead research in the area
of post-harvest engineering and technology
suitable to agriculture production catchment and
agro-processing industries. During the reported
period (2020), the institute has made significant
progress in major areas of post-harvest
engineering & technology including post-harvest
equipment and machinery, agricultural
structures, products and process protocols,
food quality and safety, transfer of research
findings through technology licencing, trainings,
capacity building and extension activities. The
institute executed its multidisciplinary research
through various in-house and externally funded
projects. The significant achievements marked
during the year 2020 are presented below:

ICAR-CIPHET has developed machines/
systems to help the nation fight against the
ongoing COVID-19 pandemic. In this context
a portable smart ultraviolet-C disinfection
system (UViC) has been developed to disinfect
personal items and office stationery. The
working capacity of the unit in terms of the total
surface area of the objects to be treated is
25%25 cm?. The estimated cost of the unit is
approximately Rs. 1500.

A low-cost portable ozone-based fruits and
vegetables washer-cum-purifier (Ozo-C) has
been developed to disinfect fruits and vegetables
at house-hold level. The system works on the
principle of the silent corona discharge method.
This device is economical with a unit cost of
Rs. 3500.

AnIoT-based smart device for monitoring of
storage structure (one tonne) for pulses has
been developed based on the concentration of
CO, for effective killing (100% mortality) of
larval and pupal stages of Callosobruchus
maculatus insect. It includes three sensor
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modules, a control panel, control valves, a
carbon dioxide cylinder, and a distribution
system (£2% CO,). The data logging is
performed by a Wi-Fi-connected data-logger
that transmits internal environmental data of the
storage bin over an internet protocol to a cloud.
The developed system can be used for a single
or battery of storage bins by wholesalers,
retailers, and also at the domestic or community
level.

A solar-operated phase change material (PCM)
based fruits and vegetables vending pushcart
has been developed. The cart is provided with
an in-place charging unit (795 W) with PV
based solar system for freezing of PCM. The
cart has two quintal capacity to stock products
with additional space at the bottom. The cost
of the system is approximately Rs. 1 lakh.

Sensors based smart solar dryer has been
programmed to control the environment of the
drying chamber. A load cell sensor is used to
measure the weight of the sample and the
temperature sensor controls the drying
temperature. An algorithm for control of the
drying environment through sensors has been
developed and integrated with the system.

A mechanized hot water pretreatment unit ((80-
90 L capacity; food-grade SS) has been
developed and synchronized with a green pea
depoder machine to improve the efficacy and
ease in operation of green pea pod shelling. The
PID controller (UTC-7204) and thermocouple
sensors are used to control the temperature of
the water (70-85°C) for pretreatment.

A mechanized system has been developed
for the removal of seed from peeled litchi without
damaging the pulp. The system comprises of
feeding unit, set of U-shaped feed channels, de-
stoning tool unit, specially designed feed cups,



seed and pulp collection trays. The U-shaped
channels are effective in the systematic feeding
of peeled litchi in feed cups. The controlled
vibrations offer smooth movement of peeled
litchi in U shaped channel to feed in a vertical
orientation in feed cups.

The pedal-operated seed removing tool has
been developed for simultaneous de-stoning of
two peeled litchis. It comprises two sets of
pedals one for de-stoning and other for
dropping the de-stoned litchi pulp in the
collection tray. The use of pedals to press the
toolsets is more convenient, easy to operate as
compared to pressing toolsets downward with
hand/ palm. The tool removes the seed from 6-
8 peeled litchis in a minute with minimum damage
(d” 6-7%) to the pulp.

A hot air maize cob dyer having overall
dimensions (LxWxH) of 1.815x0.912x2.80
with 150 kg capacity has been tested. The
freshly harvested maize cobs (with husk) having
amoisture content of 39.13+2.09% (wet basis)
are loaded manually into the dryer. The drying
is carried out at 60 °C and it takes 24-27 h to
reach the final moisture content of 17-18% (wet
basis) at the atmospheric temperature (36.86
°C) and RH (51.37%). The dryer has heat
utilization factor (HUF) and thermal efficiency
0f 0.86-0.47 and 79.63+1.54%, respectively,
with electricity consumption of 1.2 + 0.3 kWh.

A system has been developed for compacting
the dry fish hygienically into an earthen container.
The earthen pot is placed in a container holder
that rotates around central support to enable
sequential filling of dry fish followed by
compaction. The feeding hopper is designed to
deliver a metered amount of dried fish into the
earthen container. The multilayer filling of
containers and compaction of dry fish removes
the air pockets and facilitates the partial
anaerobic fermentation required to prepare
Shidol.
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ICAR-CIPHET has developed an
ergonomically designed easy-to-handle
lightweight hand tool for easy removal of scales
from fish skin. It is made of polypropylene (PP)
with bristles on both sides. Additional side
bristles on the edges of the hand tool help to
remove scales efficiently from the belly parts and
narrow areas in between the fins. The cleaning
efficiency of the hand tool is 99.5%.

A prediction model based on near infra-red
spectroscopy in combination with
chemometrics has been developed for detection
and quantification of khesari dal flour adulteration
in besan. Modified partial least squares
(MPLS) regression has been used for the
development of the NIRS prediction model that
has coefficient of determination (RSQ), an
estimate of RSQ (1-VR), standard errors of
cross-validation (SEC) and standard error of
cross-validation (SECV) of 0.999, 0.998,
0.922 and 1.422, respectively. Standard error
of prediction (SEP) for cross validation and
external validation is 0.907 and 2.22,
respectively. The developed calibration model
can be effectively used for the screening of the
adulterated besan samples with khesari flour.

An FTIR-based non-destructive method for the
detection of metanil yellow dye from chickpea
flour (besan) has been developed. FTIR spectra
of pure besan, pure metanil yellow, and
adulterated samples are acquired in Attenuated
Total Reflectance (ATR) mode in the
wavenumber range of 400-4000 cm!. Partial
least square regression (PLSR) model has been
developed with R? value of 0.9889 and 0.9424
for calibration and validation, respectively.

An enzymatic process has been developed for
the extraction of ACE-inhibitory peptides from
Rohu fish (Labeo rohita) by-products (head,
scales, fins and trimmings). Alcalase (Protease
from Bacillus licheniformis) is used to
hydrolyze the protein present in the fish by-




products. The optimum hydrolysis time is 129
minutes at 52.1 °C to extract peptides with 55%
ACE inhibition. Molecular weight of peptides
is <3kDa.

The milling of pigeon pea annually produces a
substantial quantity of by-products in form of
husk, chuni and brokens. A process has been
developed to extract phenolic compounds from
this by-product. The total phenol content of husk
extracts is found in the range of 88.51 - 405.07
mg GAE/g. The optimized conditions for
extraction of phenolic compounds are: 40%
ethanol concentration, 4 h extraction time at 45
°C.

An enzymatic (papain and bromelain) process
has been developed to improve the yield and
quality of collagen hydrolysates from buffalo
(Bubalus bubalis) skin. SDS-PAGE shows
maximum degradation of skin protein at 30 units
of enzymes when buffalo skin samples are
incubated with papain enzyme between 0-50
units at 40 °C for 3 h. The molecular weight
distribution of collagen hydrolysates is from 30
to 65 kDa. The collagen hydrolysates fractions
obtained at 30 units and 50 units of papain and
bromelain have shown higher antioxidant
potential.

A biological method has been developed using
two lactobacillus bacterial strains for the
precipitation of extracted proteins from de-oiled
soy meal. The biologically precipitated soy
protein isolates (BPSPIs) have been prepared
from de-oiled soy meal. The purity, yield,
probiotic count, lightness, whiteness index, and
degree of hydrolysis are significantly (pd”0.05)
higher in BPSPIs. Functional properties
(solubility, foaming capacity, water binding
capacity, and dispersibility) are higher in BPSPIs.
The results show that BPSPIs possess better
properties over conventionally prepared acid
precipitated soy protein isolates (APSPIs) and
thus can be further explored for the development
of novel and functional protein-based products.
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Grass pea (Khesari) flour-based muffins have
been developed with a mean overall
acceptability score of 8.30+0.50 in comparison
to 8.67+0.6 of the reference sample. Similarly,
black gram-based muffins have been developed
that have sensory acceptability at 60% black
gram flour incorporation level in refined wheat
flour. Pigeon pea-based protein-rich pasta has
been developed using the cold extrusion
technique. Pasta samples with pigeon pea flour
and semolina (60:40) show a good sensory
overall acceptability score of 7. Pigmented
cereal extrudates with high anthocyanin and
polyphenolic contents have been developed
from black rice, red rice (Jyothi var.), and
pigmented maize using a twin extruder machine.
Low-fat, high-fibre meat products have been
developed using food industry by-products as
a source of fat replacer and fibres. The low-fat
products show higher sensory acceptability at
4% fibre level. Anti-hypertensive peptide (55%
ACE inhibition) from Rohu fish (Labeo rohita)
by-products (head, scales, fins, and swim
bladder) has been developed using protease
enzyme. Collagen hydrolysate (CH) has been
prepared from buffalo skin using enzyme
treatment, which has low-molecular weight
peptides with higher antioxidant and functional
properties. Soy protein isolates (BPSPIs) have
been prepared from de-oiled soy meal using a
microbial-assisted method.

The AICRP on Post-Harvest & Technology
(PHET) has developed various machines,
products and process protocols namely wet red
chilli seed extractor, briquettes from sugarcane
bagasse without using binder, a portable non-
destructive device to grade banana based on
dielectric properties, a lateral flow device for
the on-site, rapid detection of aflatoxin B1 in
agricultural produce, HAU solar PV module
assisted sugarcane juice extraction machine,
coconut milk powder, mobile pork cutting,
display cum selling unit, eco-friendly packaging
material using banana leaves for packaging and
hauling of meat and meat products, neat’s foot




oil, street vending cart for fruits and vegetables,
process for low temperature grinding of spices,
foaming pre-treatment of modified aloe
polysaccharide gel for powder formation,
vacuum pan, small millets dehuller.

The achievements of AICRP on Plastic
Engineering in Agriculture Structures &
Environment Management (PEASEM) included
development of sensor based light intensity
meter for greenhouse, rooftop/terrace vegetable
nutrition garden model for urban and peri-urban
population using soil-less, UV filter for nutrient
recycling, sensor network based irrigation
system for improving agricultural water
productivity, low cost water lifting device, mini
tractor operated plastic mulch laying machine,
economically viable and farmer friendly
aquaponic systems for fish and plant biomass
production, portable plastic enclosure for
improved kid/lamb rearing, strategies for
maximum vertical space utilization in growing
of selected vegetables inside polyhouse in hot
and arid region, phase change material based
assembled type fruit ripening chamber, cost-
effective soilless cultivation system for vegetable
production in konkan region etc.

In 2020, our institute generated a revenue of
around rupees fifty four lakhs eighty two
thousand rupees (Rs. 54.82 lakh). ICAR-
CIPHET also utilized 99.57% of budget with
respect to allocation under plan RE 2020-21.

Our scientists were conferred with many awards
and honours (including oral/poster presentation
award) in recognition of their contributions in
research and development in post-harvest
sector. Our scientists are members of various
committees and panels including FSSAL

Ten technologies were licensed during 2020
which include wadi making machine, no-touch

Executive Summary

D)

wrgE-Hide

II?:S{‘}('IPHI-J

automatic dispenser for hand sanitization,
portable smart ultraviolet-C disinfection system
(UViC), ozone-based fruits and vegetable
washer-cum-purifier (Ozo-C), ready to
constitute makhana kheer mix, process for
preparation of rose petal jam, process for
preparation of fat free flavoured makhana,
apparatus for production of microcapsules,
mechanized system for primary roasting of raw
makhana seeds and process thereof, and
process for preparation of alcoholic beverage
with nutraceutical properties from kinnow peels.
The technology licensing generated a revenue
of Rs. 475000 during the year. Six patents were
granted and three were filed during 2020.

Our Post-Harvest Machinery and Equipment
Testing Centre (PHMETC) tested 11 machines
from different parts of the country, earning a
total revenue of fourteen lakhs eleven thousand
rupees approximately (Rs. 14.11 lakhs).

During the reported period, total of 450
participants were trained for post-harvest
management of agricultural and livestock
produce through entrepreneurship development
programs (EDP), farmers’ trainings, and
sensitization programmes. A total of 57 students
were trained during this period in the area of
post-harvest engineering and management. We
also participated in different exhibitions and
melas such as Agri. Business Incubator’s
Conclave, CII Agritech South: PITSAU, Pusa
Krishi Vigyan Mela, India International Food
and Agri Week 2020 etc.

More than 40 research papers were published
in high quality national and international peer
reviewed journals. The other major publications
of the institute include Compendiums, Book,
Book chapters, Popular/Technical Articles,
Technical Bulletins, Annual Reports,
Newsletters, and Leaflets.
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OUR VISION

Achieving near zero post-harvest losses and high level of
processing of agricultural commodities through excellence
inresearch.

OUR MISSION

Evolving efficient post-harvest engineering and
technological interventions to enhance farmers’ income by
transforming farmers and rural youth into entrepreneurs, providing
products with quality and safety assurance to consumers,
addressing environmental protection issues as well as acting as
referral point for policy inputs, defining standards and networking
with sister organizations to harness synergies for solving problems
in post-harvest sector.

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

Mandates

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

»  Human resource and entrepreneurship development in post-harvest
engineering and technology.
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Overview

ICAR-Central Institute of Post-Harvest
Engineering and Technology (ICAR-CIPHET)
was established on 03 October 1989 at PAU
Campus, Ludhiana, Punjab, India. It is a nodal
institute that undertakes lead researches in the
area of the post-harvest engineering and value
addition technologies appropriate to agricultural
production catchments and agro-processing
industries. Another campus of the Institute was
established on 19 March 1993 at Abohar,
Punjab, India, thatis primarily responsible to
undertake research and development activities
for processing and value addition of fruits,
vegetables and commercial crops. ICAR-
CIPHET is also headquarters of two All India
Coordinate Research Projects (AICRPs) viz.
AICRP on Post-Harvest Engineering and
Technology (PHET) with 31 Centres and
AICRP on Plastic Engineering in Agriculture
Structures & Environment Management
(PEASEM) with 14 Centres across the country.
ICAR-CIPHET is the only institute in India
which works entirely on applied post-harvest
technology and value addition of all commodities
for farmers, orchardists, rural youth and
entrepreneurs directly as well as generates basic
knowledge by taking various basic and strategic
research projects in the mandated areas. At
present the institute has four divisions: 1. Food

Introduction

D)

wrgE-Hide

|?anﬁ}(-1r:|rn

Grains and Oilseeds Processing 2. Agricultural
Structures and Environmental Control 3.
Transfer of Technology and 4. Horticultural
Crop Processing (Abohar). The Institute has
developed nearly 120 technologies containing
several equipment for food processing,
structures for safe handling and shelf-life
enhancement of farm produce, process
protocols for value added products, novel
products and technologies for farmers and
processors. Out of theses developed
technologies, 65 technologies have been
licensed/ commercialized to about 143
entrepreneurs/end users. The technologies
developed by ICAR CIPHET helped the
farming community in reduction in post-harvest
losses, value addition to the farm produce,
development of functional foods and food safety
through interventions in the arena of protected
cultivation, threshing, milling, processing,
improved storage, preservation, non-destructive
quality evaluation, enhancement of shelf life for
crops and livestock produce and by-product
utilization. These technologies have helped the
relevant stakeholders in augmenting the income
and employment generation. [CAR-CIPHET
has filed 66 patents out of which 15 have been
granted to its credit. ICAR-CIPHET has
established Food Testing Laboratory, Agri-
Business Incubation Centre, and Post-Harvest
Machinery and Equipment Testing Centre.



Infrastructure

Workshop

The workshops at ICAR-CIPHET, Ludhiana
and Abohar manage fabrication and modification
of post-harvest machineries, designed and
developed under different research projects.
Workshops also extend service support to
repair and maintenance of institute facilities/
work etc. from time to time. Workshops have
machines/ equipment such as lathe machines,
drilling machines, gas welding set, arc welding
set, sheet bending machine etc. to deliver their
services. Besides, various measuring instruments
are also available in the workshops, which are
useful in day to day research work.

Agro Processing Centre (APC)

Agro-processing centre is designed to process
the agricultural produce in production catchment
with a view to enhance employment and income
opportunities in rural areas. At ICAR-CIPHET,
modest agro-processing centre has been
established for processing of bengal gram, green
gram, pigeon pea, maize, black pepper,
turmeric, coriander etc. The processed products
are being regularly sold to customers in and
around ICAR-CIPHET. Besides, the APC
facilities are also used to impart training to
potential small rural entrepreneurs.

Food Testing Laboratory

The well-equipped Food Testing Laboratory
funded by Ministry of Food Processing
Industries (MoFPI) has been established. The
laboratory houses basic and some of the semi
advanced equipment for food analysis and
evaluating the safety aspects of food products.
This laboratory will cater to the food testing and
quality analysis requirements of different stake
holders, entrepreneurs in getting their samples
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tested. Testing protocols for certain parameters
like water quality testing, fat, protein and fibre
analysis, mineral contents etc. have been
validated. This facility will enable the institute to
answer the need based test requirement of
processers, entrepreneurs, small and medium
enterprises and industry at reasonable testing
charges.

Library

ICAR- CIPHET library plays an important role
and act as a centre for knowledge and
information related to the Institute’s mandate.
It has a good collection of books and journals
in the area of post-harvest engineering, food
processing, engineering, microbiology,
biochemistry, biotechnology etc. During the
reported year, the total number of books and
standards in the library were 5265. The library
as amember of consortium for e-Resources in
Agriculture (CeRA) is getting access to online
full text journals and e-books. In addition of
these, a number of national and international
serial, publications, annual reports, newsletters
and research bulletins were received on gratis.
Current content service of journals and list of
new arrivals is also being circulated among the
ICAR-CIPHET staff. Library received one
Punjabi, two Hindi and three English
Newspapers namely Ajit, Dainik Jagran, Amar
Ujala, Hindustan Times, The Tribune and The
Economic Times, respectively and also received
Frontline and India Today magazine (both Hindi
and English).

Guest House

Both Ludhiana and Abohar campus has
guesthouse facilities for providing
accommodation to ICAR/SAUs/Government
employees and farmers. One International



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

Units

Prioritization, Monitoring and Evaluation
(PME) Cell

Prioritization, Monitoring and Evaluation
concept is the key management tool in R&D
system to enhance scientific productivity. Ithelps
in setting a unified priority and monitoring of
externally funded and in house projects. PME
cell of the institute conducts Institute Research
Council meeting and maintains the record of
research projects. The monthly and quarterly
reports of individual scientist are collected and
compiled into progress reports, results
framework document, quarterly and half yearly
performance review reports. It also acts as link
between various regional committee meetings,
directors’ conferences etc. and the institute
scientists. The exchange of information takes
place through PME cell. The database of
parliament questions and their answers, action
taken reports and issues related to scientific
activities of the institute are dealt by PME cell.
The research information related to ongoing and
completed research projects is uploaded
through Project Information and Management
System (PIMS) software to avoid duplication
inresearch.

Institute Technology Management Unit
(ITMU)

The Institute Technology Management Unit is
responsible for IP protection, Management and
Transfer/Commercialization of technologies
developed by the Institute. ITMU plays a crucial
role in management of technologies. The role
of ITMU is to encourage and accelerate the
efforts towards development of technologies in
the field of post-harvest management and to
facilitate the transformation of ideas, inventions
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and technologies developed by the Institute into
commercial ventures to serve the society. [ITMU
since its inception has been involved in
protection, management and commercialization
of Intellectual property generated by the
Institute. A total of 66 patent applications have
been filed through ITMU out of which 15
patents have been granted. Vigorous efforts of
ITMU lead to commercialization of 65
technologies developed by ICAR-CIPHET.

Agricultural Knowledge Management Unit
(AKMU)

The Institute has an Agricultural Knowledge
Management Unit (AKMU) for the scientists
and staff for data analysis and electronic
communication. The unit has latest twenty two
desktop computers including two servers.
More than 125 desktop computers of the
institute are well connected through Local Area
Network. During this year, AKMU has
purchased nine computers, four colour printers,
four mono printers, five Inverters, one 3 KVA
online UPS and ten 1 KVA offline UPS. Wi-Fi
connectivity is available through 300 MBPS
Optical fibre based broadband line provided
by BSNL, Ludhiana. AKMU has a number of
analysis & design software such as SAS, Adobe
Photoshop CS6, Corel Draw 2021, Adobe
Premier Pro with Creature Cloud Apps. The
Institute’s website www.ciphet.in is also being
maintained by AKMU. Besides this, AKMU
provides assistance in software application in
different research works, internet browsing,
software and computer hardware support and
assistance in online patent search through
various databases.

Post-Harvest Machine and Equipment
Testing Centre (PHMETC)

The Post-Harvest Machine and Equipment
Testing Centre (PHMETC), ICAR-CIPHET,
Ludhiana is approved by Mechanization &
Technology Division, Department of Agriculture




& Cooperation, Ministry of Agriculture and
Farmers’ Welfare, Govt. of India. The institute
is authorized for testing of all types of post-
harvest equipment and machinery to ensure
supply of quality post-harvest equipment &
machinery by processing equipment &
machinery manufactures to the end users. This
is a unique facility in the country available at
ICAR-CIPHET for testing of post-harvest
technology equipment & machinery. Purpose
of establishment of “PHMETC” at
ICARCIPHET, Ludhiana (Punjab) is to provide
platform and develop confidence in PHT
machine and equipment manufacturers and also
buyers / entrepreneurs who is going to start his
business. PHMETC at ICAR-CIPHET is
testing all machines related to processing of
agricultural and allied produces.

All India Co-ordinated Research Projects
(AICRP) on Post-harvest Engineering and
Technology (PHET)

The All India Coordinated Research Project on
Post-Harvest Engineering and Technology was
launched by the Indian Council of Agricultural
Research in September 1972. The Project is
currently operating at 31 centres covering
almost all the states and agro-climatic zones of
the country. The aim is to develop location and
crop specific post-harvest technologies and
equipment to minimize quantitative and
qualitative post-harvest losses and to produce
value added products from agricultural crops
including livestock and their by-products. The
major activities are: (i) Adoption/development
of equipment/technologies for reduction in post-
harvest losses during critical stages/operations,
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(i) Development of need based agro-processing
centres (APCs) in different production
catchments for income augmentation and
employment generation, (iii) Value added
products from agricultural crops/commodities,
(iv) Prototype development and process
refinement with a view to develop complete
packages for post-harvest utilization of crops/
commodities and their by-products, (v)
Multilocation trials and demonstrations of the
post-harvest technologies.

All India Co-ordinated Research Projects
(AICRP) on Plastic Engineering in
Agriculture Structures & Environment
Management (PEASEM)

AICRP on Plasticulture Engineering &
Technology (PET) has been renamed as Plastic
Engineering in Agriculture Structures &
Environment Management (PEASEM). The
project became operational in the year 1988
(VII Plan) by the name of AICRP on
Application of Plastics in Agriculture (APA). The
project is operative at 14 centers including six
ICAR Institutes, seven SAUs and one CAU.
The project has contributed in the development
and modification of plasticulture technology in
the area of water harvesting and management,
surface cover cultivation, irrigation systems,
plastic mulching, animal shelters, aquaculture
technology and use of plastics in farm tools,
machinery, post-harvest handling and packaging
processes. The scheme has very good impact
in farmers field particularly due to enhanced
income per unit are of land and substantial saving
inputs like water, fertilizer and manpower.
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Staff Position

(31 December, 2020)

Category Sanctioned Filled Total Filled Vacant
Ludhiana Abohar
Director (RMP Post) 01 01 01 00
Scientific 76 34 06 40 36
Administrative 21 14 03 17 (0]
Technical 29 18 07 25 o
Supporting 03 (1] 01 03 00
Total (Institute) 130 68 17 86 44

Statement of Budget Estimates and Expenditure
2020

ICAR-CIPHET (Amount in Lakh)
Approved Total Remittance Total % Utilization % Utilization
allocation Plan (2020-21) Expenditure with respect with respect to
PlanRE to allocation under remittance
(2020-21) Plan RE 2020-21
1901 (2.10 1901 (2.10 1890.64 99.57 99.57
Surrendered) Surrendered)

1898.90 1898.90

AICRP-PHET (Amount in Lakh)
Approved Total Remittance Total % Utilization % Utilization
allocation Plan (2020-21) Expenditure with respect with respect to
PlanRE to allocation under remittance
(2020-21) Plan RE 2020-21
2347.15 2347.15 2344.54 100 100

AICRP-PET (Amount in Lakh)
Approved Total Remittance Total % Utilization % Utilization
allocation Plan (2020-21) Expenditure with respect with respect to
PlanRE to allocation under remittance
(2020-21) Plan RE 2020-21
410.61 410.61 410.53 99.98 99.98

CRP-SA (Amount in Lakh)
Approved Total Remittance Total % Utilization % Utilization
allocation Plan (2020-21) Expenditure with respect with respect to
PlanRE to allocation under remittance
(2020-21) Plan RE 2020-21
92.70 92.70 92.70 100 100

[ J

Revenue Generation

Revenue generation for the year 2020 is Rs. 54.82 lakhs.
it gfcdas 2020



Research Highlights

1. Machineries/Process/Products
Developed by ICAR-CIPHET

1.1. Machineries Developed by ICAR-
CIPHET

1.1.1. Portable smart ultraviolet-C
disinfection system (UViC)

Portable smart ultraviolet-C disinfection
system (UViC) was developed to help the
nation fight against the ongoingball COVID-
19 pandemic. In general, it is not feasible to
disinfect each paper, file, and similar items
using chemical sanitizers. Hence, the UViC
system was developed to disinfect personal
items and office stationery using ultraviolet-
C (UV-C) technology which does not leave
a chemical residue. UV-C technology
disinfects the surface of an object by
destroying nucleic acid (DNA) of
microorganisms available on the surface. The
working capacity of the unit in terms of the
total surface area of the objects to be treated
is 25%25 cm? The estimated cost of the unit
is approximately Rs 1500. ICAR-CIPHET
Ludhiana has granted the license of this

Available at:

amazon.n
"

Portable Smart Ultraviolet-C Disinfection System

Fig. 1. Portable Smart UV-C Disinfection System
(UViC) available at amazon.in (Courtesy: M/s CRD
Invotech, Maharashtra-Licensee)
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technology to three firms/entrepreneurs. One
of the licensee M/s CRD Invotech,
Mabharashtra has started the manufacturing of
this unit at the commercial level and the
system is now available on various online
shopping platforms like Amazon.

1.1.2. Low cost portable ozone fruits and
vegetable washer-cum-purifier
(0z0-C)

Keeping in view the present grim situation of
Covid-19, ICAR-CIPHET, Ludhiana has
developed a portable fruits and vegetable
washer-cum-purifier (Ozo-C) which is based
on ozone technology. The system works on
the principle of silent corona discharge
method. It uses electric discharge to
produce ozone by splitting the normal oxygen
molecules in the air into single atoms. These
atoms recombine to form ozone (O,). This
device is economical with a unit cost of Rs.
3500. The technology has been licensed to
various firms/entrepreneurs.

Fig. 2. Portable Ozone Fruits and Vegetable
‘Washer-Cum-Purifier (Ozo-C)

1.1.3. Fish Descaling Hand-Tool

ICAR-CIPHET has developed a hand-tool
for easy removing of scales from fish skin. It
is an ergonomically designed easy-to-handle




Individual
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Fig. 3. Fish descaling hand-tool: individual (interior), bulk and individual (exterior)

hand tool with light weight that can be used
for fish retailers. It is made of polypropylene
(PP) with bristles (2.0 mm thick, 10 mm long
for big size fish and 2.0 mm thick, 3.0 mm
long for smaller fish) on both sides. Additional
side bristles on edges of the hand-tool help
removing scales efficiently from the belly parts
and narrow areas in between the fins. It is
more hygienic than traditional hand-made tool
made from wooden plank and common iron
nails leading to discomfort in holding, injury
to the handlers, difficulties in cleaning, less
durability. The cleaning efficiency of hand tool
18 99.5%.

1.1.3. IoT-based fumigation system
using carbon dioxide for storage
of pulses

A need was felt to develop automated
monitoring system for safe storage of pulses
by applying some green technology based
pest-control system. A protocol for carbon
dioxide fumigation was developed after
treating four life stages of Callosobruchus at
different CO, concentrations and residence
times. The observations of insect mortality are
givenin Fig 1.

The stored green gram was infested with eggs,
larvae, pupa and adult of Callosobruchus.
CO, gas was injected at different
concentrations, 5, 10, 15, 20, 30, 40, 50,
60 % for 18, 24, 48, 72 and 96 h with three
replications for each life stage. At 5 %
concentration of carbon dioxide for residence
time of 24 h, 100% mortality of adult
Callosobruchus maculatus insect was
achieved. Similarly, at 40% concentration of
Carbon dioxide for residence time of 72 h,
100% mortality of eggs of Callosobruchus
maculatus was achieved. 50% concentration
of Carbon dioxide for residence time of 48 h
achieved 100% mortality of the larval stage
of Callosobruchus maculatus insect. 60%
concentration of Carbon dioxide for residence
time of 96 achieved 100% mortality of the
pupal stage of Callosobruchus maculatus
insect. However, there was no significant
effect on the quality of the green gram after
fumigation and storage.

Subsequently, an [oT -based smart storage
structure for pulses was developed based on
the developed protocol. The system was
initially tested for a small scale model bin and
then replicated on one-tonne storage bin. It
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Fig. 4. Mortality of (a) eggs, (b) larva, (c) pupa and (d) adult stages of Callosobruchus at different CO
concentration and residence time :

Fig. 5. IoT-based Smart Storage Structure for Pulses with Sensor module, HMI display for monitoring
fumigation parameters from cloud and control panel
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includes three sensor modules (Fig 2), control
panel, control valves, carbon dioxide
cylinder, and distribution system. Each sensor
module has a carbon dioxide sensor,
temperature & RH sensor, and a display unit,
and one among the three modules has an
oxygen sensor also. These sensor modules
are positioned at three depths of one-tonne
storage bin for monitoring and measurement
of different parameters. The supply of CO,
is regulated by a control panel which consists
of a Controller Card, SMPS, Solid State
Relay, Solenoid valve, and HMI LED display.

The data logging is performed by a Wi-Fi-
connected data-logger that transmits internal
environmental data of storage bin over an
internet protocol to a cloud. This data can be
accessed from any remote location either
through a PC or any smart phone device for
on-site decision making. The carbon dioxide
concentration and residence time can be set
at any value in the developed programme
from HMI. The system was observed to
maintain the concentration with an accuracy
of £2 percent. The developed system can be
used for a single or battery of storage bins
by wholesalers, retailers and also at domestic
or community level.

1.1.4. Compression machine for
fermented fish product, Shidol

A machine prototype has been developed for
compacting the dry fish into an earthen
container. The earthen pot is placed in
container holder that rotates around a central
support to enable sequential filling of dry fish
followed by compaction. The feeding hopper
is designed to deliver a metered amount of
dried fish into the earthen container. The
multilayer filling of containers and compaction
of dry fish removes the air pockets and
facilitates the partial anaerobic fermentation
required to prepare Shidol. The machine is
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designed to mechanize the hygienic method
for preparation of Shidol. (traditional food
of NE India). Trials of different parameters
are underway.

Fig. 6. Fermented fish compressor

1.1.5. Development of smart solar dryer

The program for load cell sensor and
temperature sensor have been developed to
control the environment of the drying
chamber. The program for load cell sensor
was developed for measuring weight of the
sample from four different load cell sensor
that are attached behind the tray and tested
it on hardware component. Another program
was also developed to control the variable
fan speed with change in temperature which
has to be incorporated in developed solar
dryer. The algorithm for control of the drying
environment through sensors are shown in
figure below.
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Fig. 7. Schematic of programme of smart solar dryer

1.1.6. Synchronized green pea depoder
machine and mechanized hot
water pre-treatment system

The mechanization of hot water pretreatment
unit and its synchronization with green pea
depoder machine was undertaken to improve
the efficacy and ease in operation of green
pea pod shelling. The designed cleated
endless conveyor belt is fitted in the
developed hot water pretreatment unit (80-
90 liter capacity) made up of food grade
stainless steel sheet. The arrangement is made
to vary the depth of cleats submerged in the
water as per the requirement. The PID
controller (UTC-7204) and thermocouple
sensors are used to control the temperature
of the water (70-85°C) for pretreatment. The
insulation chamber is filled with glass wool
(25 mm thick) and wooden battens as
insulating materials to reduce heat loss. The
mechanized pretreatment unit is attached with
the developed green pea depoder machine
and synchronized with the speed of machine.
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The power drive to operate the endless belt
at desired speed is given through motor of
green pea depoder machine using set of
pulleys and V- belts. The holding time of green
pods is depending upon the speed of endless
belt which is governed by speed of green pea
depoder. The complete machine and
pretreatment unit is operated using single set
of motor and VFD drive and this has reduced
the cost of machine by Rs. 22,000/-
approximately.

1.1.7. Development of Mechanized
Litchi De-stoner

A. Pedal operated seed removing tool for
Litchi fruit

The pedal operated seed removing tool is
developed for simultaneous de-stoning of two
peeled litchis (Fig. 2). It comprise of two set
of pedalsone for de-stoning and other for
dropping the de-stoned litchi pulp in the
collection tray. The components of tool are




Fig. 8. Pedal operated litchi seed removing tool

base frame, two feed cups mounted on hinged
base plate, set of de-stoning tools, seed and
pulp trays etc. The use of pedal to press the
tool sets was found more convenient, easy
to operate and ergonomic as compared to
pressing tool sets downward with hand/ palm.
This is not only reduced the force required
for de-stoning but also found to be reduced
time of de-stoning (increased capacity) as

Feed cup
& conveyor

pulp outlet

Research Highlights

Fig. 9. Isometric drawing of Litchi destoner machine and Litchi De-stoner machine
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compared to manual method of de-stoning.
The tool will help to remove the seed from
peeled litchi with minimum damage (< 6-7%)
to the pulp so that can be used for litchi
canning. The tool can be useful to de-stone
6-8 litchis in a minute. The developed tool
offers hygienic and ease in operation over the
manual process and is woman friendly.

B. Automation attempt

The development of mechanized litchi de-
stoning machine was undertaken for removal
of seed from peeled litchi without damaging
the pulp mainly for the canning purpose. The
machine comprise of feeding unit, set of U
shaped feed channels, de-stoning tool unit,
specially designed feed cups, seed and pulp
collection trays. The feeding mechanism and
de-stoning tools are optimized by conducting
rigorous trails on different developed
mechanisms. The U shaped channels were
found effective in systematic feeding of peeled
litchi in feed cups. The controlled vibrations
offer smooth movement of peeled litchi in U
shaped channel to feed in vertical orientation
in feed cups. The use of servo motor
automation and synchronization of feeding and
de-stoning unit is needed in developed
machine. The isometric drawing and




developed mechanized litchi destoner are
depicted below in Fig. 1.

1.1.8. Development of rapid quality
monitoring system for wheat and
its primary milled products

The studies on development of a rapid quality
monitoring system for acquisition of the FTIR/
NIR range transmittance/ absorbance values
of the field stored/fresh wheat flour samples
and to predict the storage period and shelf-
life of the same have been carried out. The
chemical quality parameters viz. gluten
content, crude protein content, flour moisture,
ash content, fat acidity and peroxide value
have been evaluated for the one year of
storage period at an interval of 10 days as
well as 30 days. The peroxide value (PV) is
a parameter used to assess the quality and/
or stability of wheat flour, because it is
originated from the primary products of lipid
oxidation, and may decrease the shelf life and
nutritional value of wheat flour. Among all the
parameters studied, fat acidity and peroxide
values of the wheat flour is changed
significantly. The PV is increased from 6.63
Meq O, /kg to 19.63 Meq O, /kg indicating
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the storage changes in terms of lipid oxidation.
PV values of wheat flour samples are being
further used to classify the wheat samples
stored for different periods by using IR/NIR
models.

FTIR/NIR spectra have been acquired and
analysed.The chemometrics analysis of the
datasets obtained by FTIR spectra of the
wheat flour samples has shown that significant
differences are observed in the regions of
1180 cm™ and 950 cm™. The range of 1180-
950 cm™ probably is containing information
on the fats which can be an indicator of
changes in the fat spectral signature during
storage. This could be due to stretching
vibration of (C-0), (C-C) bonds which is
showing highest variation in the stored
samples when compared to that of fresh
wheat flour. The differences are also obtained
by the narrow bands centered on 2850 cm'™
and the 2200-1400 cm™' range. It
predominantly reflects symmetric stretching
vibration modes of the C—H bond in alkylic—
CH, and —CH, groups and are primarily
because of (bound) lipids, as peak of
carboxyl C=0 at 1745 cm™. These are
identified as being characteristic of lipid and

VEnables

Fig. 10. Scatter effects with wave number in the region 1180-950 cm'showing highest variation in the

mean transmittance values for the fresh and stored wheat flour samples
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protein constituents in flour samples. The
values are being used in development of PLS
based model for tool development.

1.1.9. Performance evaluation of the
Maize Cob Dryer

During the kharif season, Maize cobs are
generally harvested at around 35% (wb)
moisture content while shelling operation is
performed at around 17% moisture content
(wb). At the time of harvesting, the
environmental conditions of high temperature
and relative humidity favour the growth of
fungi viz. Aspergillus flavus and Aspergillus
parasiticus that produce toxic compounds
called mycotoxins. Contamination of
mycotoxins can be alleviated by drying the
maize cobs soon after harvesting. A hot air
maize cob dyer has been designed and
developed with 150 kg capacity having
overall dimensions (LxWxH) of

Fig. 11. Maize Cob dryer
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1.815%0.912%2.80 m. The performance of
the developed maize cob dryer has been tested
to evaluate the heat utilization factor (HUF),
thermal efficiency, power consumption, drying
time, loading and unloading time. The freshly
harvested maize cobs (with husk) having
moisture content of 39.13+2.09% (wb) are
loaded manually into the dryer in its full
capacity (150kg).The drying is carried out
at 60°C and it takes 24-27 h to reach the
final moisture content of 17-18% (wb) at
the atmospheric temperature (36.86°C) and
RH (51.37%). The maize cobs loading and
unloading time is recorded as 7.75+0.43 min
and 9.85+0.85 min, respectively. The dryer
has shown heat utilization factor (HUF) and
thermal efficiency of 0.86-0.47 percent and
79.63+1.54 percent, respectively, with
electricity consumption of 1.2 + 0.3 kWh.

1.2. Process Technology developed by
CIPHET

1.2.1. Development of process for
detection of khesari dal flour in
chickpea flour (besan)

Chick pea (Cicer arietinum L.) commonly
known as Bengal gram is consumed either
whole or in the form of dhal or dhal is further
processed to make flour known as besan.
Because of its high demand, and to get more
economic gains its flour is often adulterated
with cheaper legume flour of grass pea
(Lathyrus sativus L..), commonly known as
khesari. Near infra-red spectroscopy in
combination with chemometrics has been
employed to develop prediction model for
detection and quantification of khesari dal flour
adulteration in besan.

NIR spectra are recorded as the logarithm
of reciprocal of reflectance (log 1/R) in the
wavelength range of 400-2500 nm at an
interval of 2 nm. Modified partial least squares
(MPLS) regression has been used for the
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Fig. 12 (A). Reflectance spectra in the NIR range (700-2500 nm) of pure besan and adulterated samples
with khesari dal flour (1-90 %)

Deselected L Control Line 2 45 Degree Line

besan-kesarl (LAB)

besan-kesarl (Predicted)

Fig. 13. Calibration model for predicted and laboratory values of pure and adulterated besan samples
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besan

Noof
samples

Constituents

(\Y) calibration (RSQ)

Besan & Khesari 165 0.999

development of the NIRS prediction model,
on the basis of higher values of the coefficient
of determination (RSQ), an estimate of RSQ
(1-VR) and low values of standard errors of
cross-validation (SEC), standard error of
cross-validation (SECV). The developed
calibration model for detection of khesari
flour as adulterant in besan has shown RSQ,
1-VR, SEC and SECV of 0.999, 0.998,
0.922 and 1.422, respectively. Standard
error of prediction (SEP) for cross validation
and external validation is 0.907 and 2.22,
respectively. The statistical data shows the
developed calibration model can be
effectively used for the screening of the
adulterated besan samples with khesari flour.

1.2.2. Development of method for
detection of metanil yellow in
chickpea flour (besan)

Metanil yellow is a carcinogenic dye and is
banned by the Govt. of India for food uses.
Considering consumer safety and for faster
detection of presence of metanil yellow in
besan, FTIR based non-destructive method
for detection of metanil yellow from chick pea
flour (besan) has been developed.
Adulterated samples of besan are prepared
by spiking metanil yellow ranging from 0.05-
20%; w/w. FTIR spectra of pure besan, pure
metanil yellow and adulterated samples are
acquired in Attenuated Total Reflectance
(ATR) mode in the wave number range of
400-4000 cm™'. Partial least square
regression (PLSR) model has been
developed with R square value of 0.9889 and
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Table 1. Calibration and validation statistics in NIRS model for the detection of khesari flour adulterant in
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Standard
error of
calibration
(SEC)

Standard
error of
Cross
validation
(SECYV)

1422

One minus
unknown
variance

(1-VR)

0.0.922 0.998

0.9424 for calibration and validation,
respectively.

Effect of particle size on different
properties of khesari flour

Milling and grinding produces flour samples
which represent heterogeneous mixture of
varied particle sizes. Sieving of such flour
provides different flour fractions having
uniform range of particle sizes. Particle size
distribution of flour fractions affects their
physicochemical and functional
characteristics, which in turn influences the
texture, mouth feel and quality of final end
product. Grass pea is emerging as one of the
potential cheap source of legume proteins and
its flour can find applications in food industry.
Therefore, different properties of flour
fractions prepared from seeds of variety
Mahateora have been studied. Different flour
fractions are prepared through sieving (60-
200 BSS). All the flour fractions have been
evaluated for proximate composition, flow
behaviour, functional properties as well as

40

% Weight fraction
- g &
*_._.__.__L_L__

29 gy

149
Particle size of flour fractions [|.|.rr3

Fig. 14. Weight fraction (%) of flour retained on
different sieves
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Fig. 15. Scanning electron micrographs of khesari flour samples of different sizes (x2500)

pasting and rheological characteristics. It has
been observed that reduction in particle size
has resulted in decrease in the decrease in
protein, -oxalyl-L-o,3-diaminopropionic
acid (ODAP) content and increase in fat and
carbohydrate content of the flour fractions,
with no significant change in gross energy
values. Decrease in the flowability, water
absorption capacity, foaming capacity and
foaming stability of flour fractions is observed
while there is increase in swelling capacity,
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swelling index, oil absorption capacity with
decrease in flour particle size. Results of
scanning electron microscopy studies has
shown that with decrement in the particle size
of flour fractions starch granules become
smaller and rounded. The study has found that
different fractions of grass pea or khesari flour
exhibit different physicochemical and
functional properties, therefore, these flour
fractions can be utilized for development of
different end products.



1.2.3. Modelling the drying
characteristics of Ashwagandha
(Withania somnifera) roots

Fig. 16. Ashwagandha

Ashwagandha (Withania somnifera) is a
medicinal plant, the roots of which have been
used in Indian traditional system of medicines,
Ayurveda and Unani. Generally, roots in
powder form are utilized in pharmaceuticals
industries. Drying behaviour of Ashwagandha
is crucial as medicinal properties depends on
essential oil content which is heat sensitive.
Therefore, the drying behaviour of
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Fig. 17. Moisture content versus drying time of
Ashwagandha dried in shade
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Fig. 18. Moisture content versus drying time of
Ashwagandha at 45, 50 and 55°C
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Ashwagandha roots has been investigated by
performing mathematical modelling. The roots
with initial moisture (250°C; db) are dried in
shade as well as in a tray dryer at three
different temperatures (45, 50 and 55°C).
The experimental results are fitted into six
semi-theoretical thin layer drying
mathematical models. From the values of
coefficient of determination and root mean
square error the modified page model has
been found to be the best fit for establishing
the drying kinetics at all the studied
temperatures. The effective moisture
diffusivity is observed in the range of 6.35 x
10%t09.92 x 10 m?/s over the temperature
range (45, 50 and 55°C) and drying has
occurred in the falling rate period. This study
will be helpful for predicting the drying
behaviour of Ashwagandha roots.

Dirying time (min)

Ln MR

Fig. 19. Logarithmic moisture ratio versus drying
time for effective moisture diffusivity
at 45,50 and 55°C

1.2.4. Process for Extraction of ACE-
inhibitory Peptides from Fish
Waste

Hypertension is one of the cardiovascular
disease that kills people globally. It can be
controlled, in one of the way, by Angiotensin-
I Converting Enzyme (ACE) inhibitory
peptide extracted from aquatic resources.
Therefore, Rohu (Labeo rohita) fish wastes
(head, fins, swim bladder and scales) have
been used for the extraction of an
antihypertensive (ACE inhibitory) peptide. It
involves dressing rohu fish to collect waste,
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Dressing, grinding, homogenising, mixing
with buffer (PBS, 50 mM, pH 7.5),
incubating (30 min.), enzymatic treatment

(Alcalase @ 1%, v/w), enzyme inactivation

(90°C, 15 min.), filtration through syringe
filter (0.45 um then 0.2 um) and MW cut
off filter (10 kDa then 3 kDa), spray drying/
lyophilizing and storing in air tight vial in cool

and dry place.

Optimum condition for enzymatic extraction:

52.1°C temperature and 129 minutes Hydrolysis time
ACE inhibition: 55%

ACE-inhibitory peptides

Rohu fish waste

Extraction process

Fig. 20.

grinding and homogenizing, mixing in
phosphate saline buffer (PBS, 50 mM, pH
7.5) followed by incubation for 30 min. Then
enzymatic hydrolysis using Alcalase @ 1%,
v/w is done for 2 hours. Subsequently enzyme
is inactivated by placing it in hot water (90°C)
for 15 min. It follows filtration through syringe
filter (0.45 pm then 0.2 pum) and MWCO (10
kDa and then through 3 kDa), spray drying/
lyophilizing and finally storing in air tight
container in cool and dry place. ACE
inhibition (55%) was found at optimum
hydrolysis time (129 minutes) and optimum
temperature (52.1 °C).

1.2.5. Evaluation of gelatinization
changes using IR treatment and
HIS imaging

An underutilized pseudocereal, Buckwheat
has been treated with Infrared (IR) and
hyperspectral imaging (HSI) technique has
been used to evaluate gelatinization changes.
The optimized parameters (voltage, 270 V;
treatment time, 11.5 min. and buckwheat
moisture, 43.5%) have been found. HSI
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images have been acquired using Specim
DAAQ software, pre-processing and analysis
using MATLAB and identifying the difference
between treated and untreated samples based
on gelatinization using PCA plot. IR treatment
of buckwheat at high moisture (44%) content
improves the hulling efficiency. This work was
carried out by CIPHET scientist at ICAR-
CIAE, Bhopal during her Professional
Attachment Training.

Voltage

Fig. 21. Infrared treatment setup
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Fig. 22.

1. 2.6. Image based classification of
guava (a climacteric fruit) using
deep learning models

Three deep learning models (InceptionV3,
VGG16 and Alexnet) have been trained using
dataset of Guava images with fine tuning to
classify images of Guava in cold storage
chamber. InceptionV3 model has achieved
excellent accuracy (90.88%) followed by
VGG16 model in classifying images
successfully. This work was carried out by
CIPHET scientist at ICAR-CIAE, Bhopal
during her Professional Attachment Training.

Storage day 0
(Class 1)

Storage day 7
(Class 2)

Storage day 13
(Class 3)

1.2.7. Process technology for extraction
of phenolic compounds from
pigeon pea husk

In India, pigeon pea (Cajanus cajan) is
mainly consumed in the form of dehusked split
pulse as ‘dhal’. The milling of pigeon pea
annually produces a substantial quantity of by-
products in form of husk, chuni and brokens.
These by-products are usually sold as cattle
feed whereas these can find potential
applications for extraction of bioactive
phenolic compounds. Experiments have been
conducted using response surface
methodology (RSM) following Box—Behnken
design with independent variables viz., solvent
concentration (up to 80%), extraction
temperature (up to 60°C) and extraction time
(2-4h) for the extraction of bioactive
compounds from pigeon pea husk.

The total phenol content (TPC) and DPPH
Radical scavenging activity (%) of husk

Pigeon pea

Pigeon pea husk

Fig. 23.
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Fig. 24. Effect of ethanol concentration (% ), extraction temperature (°C) and extraction time (h) on Total
Phenol Content (mg GAE/g) of extracts

extracts is found in the range of 88.51 -
405.07 mg gallic acid equivalent/g and 86.04
— 93.13percent, respectively. The
anthocyanins are not detected (ND) in the
extracts. The optimized conditions for
extraction of phenolic compounds are found
as 40% ethanol concentration, 4 h extraction
time at 45°C extraction temperature.

1.2.8. Enzymatic process for improving
extraction efficiency and quality
of collagen hydrolysates from
buffalo (Bubalus bubalis) skin

The aim of this work was to investigate the
effects of plant enzymes papain and bromelain
on extraction efficiency and quality of collagen
hydrolysates from buffalo (Bubalus bubalis)
skin. The extraction was carried out at
different time-temperature combination with
various concentrations of enzymes. SDS-
PAGE showed maximum hydrolysis of skin
protein at 30 units of enzymes when buffalo
skin samples were incubated with papain
enzyme between 0- 50 units at 40 °C for 3 h.
Free amino group content (mmol/g of skin)
in the degraded skin sample was higher at 30
units of papain and bromelain enzyme/g of
skin when incubated for 3 h at 40 °C. The
molecular weight distribution of collagen
hydrolysates ranged from 30 to 65 kDa. It
was also found that fraction obtained at 30
units and 50 units of papain and bromelain
showed higher DPPH antioxidant property
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and reducing power, respectively. Enzyme
treatment also enhanced the foaming capacity,
foaming stability, and emulsion stability index
of hydrolysates, significantly (P < 0.05).
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Fig. 25. Free amino group content (mmol/g of skin)
in the degraded skin sample incubated with various
levels of enzymes papain and bromelain for 3 h at
temperature 40 and 25 °C, respectively

1.2.9. Optimized process for extraction
of polyphenol from mango seed
kernel

This study was conducted to extract high-
value compounds from mango processing by-
products. Response surface methodology
(RSM- Box Behnken Design) was used to
optimize the polyphenol extraction process
from mango seed kernel. The pre-trial carried
out to found the range of temperature, solvent
and time to obtain maximum polyphenol yield.
The three factors A: Solid-liquid ratio (w/v)
(1:5 to 1:25), B: temperature (30-70 °C), C:
Time (60-120 min) with three central points
were used to optimize the polyphenol
extraction process. The developed model was




significant with probability < 0.05. The linear
terms solid-liquid ratio, solution temperature
and interaction effect of solid-liquid ratio and
soaking time showed significant effect on
polyphenol yield. The predicted polyphenol
yield was 21.40% and the results were
validated.

polyphend (96

i
% ]
P 3
B Temperature Locw A: S-L ratio (g/mi)

- D |

Fig. 26. Interaction effect of solid liquid ratio and
temperature on polyphenol yield

Process for extraction of mango seed
kernel oil using supercritical fluid
extraction

Response surface methodology (RSM- Box
Behnken Design) was used to optimize the
extraction process for mango seed kernel oil
with the factors A: Pressure (300-450 Bar),
B: temperature (50-70 °C), C: Time (30-60
min) with three central points. The model was
found significant with probability <0.05. The

oil yield

=

/@ A Pressure
3%
NG

C:Time

Fig. 27. Interaction effect of pressure and time on
mango seed kernel oil yield
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linear terms pressure, time and interaction
effect of pressure and time showed signifi-
cant effect on mango seed kernel yield. The
optimum conditions for maximum oil yield
obtained as follows: pressure- 400 Bar; tem-
perature- 63°C and time of 52 min. The pre-
dicted mango seed kernel oil yield was 7.52%
and the results were validated.

Antioxidant and antimicrobial activity of
mango seed kernel extracts

The mango seed kernel extracts were
prepared in different solvents such as
methanol, acetone and water to evaluate the
antioxidant activity using DPPH and ABTS
methods. The maximum DPPH antioxidant
activity was found in the methanolic extracts
(88.37%) following acetonic extracts
(85.03%) and water extracts (75.11%). The
antioxidant activity via ABTS method showed
89.43%, 78.16% and 67.5% antioxidant
activity in methanolic, acetonic and water
extracts, respectively. It was found that the
methanolic extract showed maximum
antioxidant activity in both methods. Further,
antimicrobial potential of the mango seed
kernel methanolic extracts were evaluated
against bacteria (Xanthomonas campestris
and Escherichia coli) using well diffusion
method using different concentration of
methanolic extract. Streptomycin was used
as positive control whereas methanol was
used as negative control. It was found that
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Fig. 28. Antioxidant activity of mango seed kernel
extracts using different extraction solvents




the antibacterial activity of mango seed kernel
extract with concentration of 200 mg/ml
showed maximum zone of inhibition.

1.2.10. Development of Steeping based
Preservation Method for Longer
Shelf-Life of Ker

Ker is an excellent source of phytochemicals
and minerals - short duration - seasonal crop.
It perishes during glut season due to poor
post-harvest management, inadequate
processing facilities and unawareness in other
parts of the country. Therefore, a suitable
steeping based preservation technology may
be helpful in harnessing the useful
characteristics of vegetables during lean
season. Steeping was done with green ker,
steeped in sodium chloride (NaCl, 3%),
acetic acid (0.8%), ascorbic acid (200 and
400 ppm) and zinc chloride (200 and 400
ppm), KMS (0.2%). The ker samples
steeped in 3% NaCl, 0.8% acetic acid, 200
ppm zinc chloride and KMS (0.2%) were
rated best with maximum mean overall
acceptability (OAA) score (7.23) after
180 days of storage. The optimum
concentration for maximum desirability in the
preservation of ker consisted of 3.0% sodium
chloride, 0.8% acetic acid and 200 ppm zinc
chloride.

Fig. 29. Steeped green ker fruits 1) control, 2)
Ascorbic acid (200 ppm), 3) Ascorbic acid (400
ppm), 4) Zncl2 (200 ppm), 4) Zncl2 (400 ppm)

Applications and advantages of steeped
ker

e A suitable steeping preservation method
is a low cost technology that may be

Research Highlights

Annual Report 2020

helpful in harnessing the useful
characteristics of ker during lean season.

e Ready to cook ker with no rehydration
required therefore saves time

e Direct use in curry preparations, pickle
preparation and snack preparations along
with the steeping solution

e Good shelf life: six to twelve months at
room and low temperature

e Good sensory quality

1.2.11. Reduction in astringency of ker
fruits

The present study was conducted for
developing a method to reduce the tannins
content of Capparis decidua fruits
commonly known as ker, delle or teent in
different languages. The fruits are astringent
in taste due to presence of tannins. Tannins
are polyphenolic compounds having many
biological activities, such as anticancer,
antioxidant, anti-inflammatory, anti-asthmatic,
and antimicrobial activities, however, its large
amount is associated with unpleasant acrid
taste and an astringent feel. Therefore,
different treatments were explored to reduce
the astringency of ker fruits. In this experiment
ker fruits were treated with different chemical
compounds at various concentrations.
Treatments were namely; alum (1, 3, 5%),
sodium chloride (3, 5, 7%), sodium
bicarbonate (1, 3, 5%), hot water at 50=*C
and butter milk (Fig.3). The experiment was
continued for five days at room temperature
and analyzed for tannin content after every
24 hours of interval. It was observed that with
time, tannin content reduced in all the samples
irrespective of the concentration of the
chemical compound applied. Highest
reduction in tannin content was observed in
sodium chloride (83.60 to 98.72%) followed
by sodium bicarbonate (range from 60.45 to




90.21%) and alum (40.07 to 71.99%)
Whereas, least reduction in tannin content
was observed in butter milk (27.06%) and
hot water (59.32%)

Freshwashed and soried ker frulis

o F —--. . - fud
Ker fruits dipped in different solutlons for remeval of astringency
Fig. 30. Experimental set up for astringency
removal of ker fruits

1.2.12. Extraction of Medicinal
Compounds from Ker and Sangri

Ker and sangri are dry region crops with high
quantity and quality of macro and micro
nutrients and in order to explore this there

LA !
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Fig. 31. Conventional extraction using different
solvents a) Ker powder; b) Sangri powder
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Fig. 32. Set up for microwave assisted extraction
of medicinal compounds from ker and sangri

extraction method was optimized following
two methods viz., solvent (SE) and
microwave assisted extraction (MAE). Ker
and sangri powder were obtained after drying
them at 55*C and respective powders were
used for extraction of medicinal compounds
at five different temperatures viz., 50, 60, 70,
80 and 90F*C and four time duration i.e. 2,
4, 6 and 8 hours via SE using 80% ethanol.
Maximum extraction was observed at 805*C
for 6 hours and MAE of medicinal
compounds was done at 930 W at four
different temperatures viz., 25, 50, 75,
1005*C and four time duration 20, 40, 60
and 80 minutes using 80% ethanol with
sample to solvent ratio of 1:40. Maximum
extraction was observed at 50°C for 60
minutes. Different solvents including water,
methanol, acetone and ethanol were used
for extraction at optimized conditions of 80°C

Table 2. Medicinal compounds extracted from solvent
and microwave assisted extraction

DPPH
content (%
(mg/g GAE) inhibition)

Samples Extraction Total Phenolic
(sample:

solvent)
(1:40)

Solvent extraction (80°C/6 hours)
5.837 57.546
4.725 55.266

Ker Acetone
Sangri Ethanol
Microwave assisted extraction (50°C/60 min)
5.712 68.512

5.025 64.386

Ker Acetone

Sangri Ethanol




for 6 hours in SE and at 50°C for 60 min in
MAE with sample to solvent ratio of 1:40.
Followed by extraction, the samples were
oven dried (50-55°C for 3-4 hours) followed
by estimation of antioxidants and
polyphenolics. In both SE and MAE, the
highest extraction was observed in 80%
ethanol for sangri, whereas for ker the
highest extraction was observed in 80%
acetone (Table 2).

1.2.13. Deodorization and safe handling
of dried fish

Dried fish generates obnoxious smell due to
oxidation of fish oil and liberation of volatile
compounds and thereby making fish
unpleasantly stinky. For addressing this
problem pre-treatment of dry fish has been
done with various botanicals. Different
botanicals i.e., ginger extract, green tea
extract, lemon juice and turmeric extract have
been used for drying and deodorization of
dried fish of different sizes: small (Moka,
Puthi), medium (Croaker, F travelly) and
large (Rita rita). Insect infested dry fish
samples collected from the Jagiroad dry fish
markets, Assam have been studied for
identification of insects. The emerged out
dead insects from those collected samples are
pinned and identified as Necrobia sp. and
Dermestes sp. based on the morphological
identification. The insects (10-15 nos.) have
been released into the containers with dry fish

Fig. 33. Adult of Dermestes sp.
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(approx. 150g) and kept for the biological
studies. The collected insects laid eggs in
laboratory conditions.

Colour of treated dried fish samples studied
using Hunter colorimeter has found L, a, b
and Z values ranging from 32.93 t0 69.91, -
0.71 to 8.13, 7.05 to 55.56 and 3.64 to
24.95 respectively for all treatments
(turmeric, lime, ginger and green tea extract).
In the studies on organoleptic properties on
a 9-point hedonic scale, ginger extract treated
croaker scored the highest for appearance
(7.8), turmeric treated moka highest for
colour and lime treated puthi highest for
aroma (7.62).

1.2.14. Process optimization of drying
conditions for preparation of
mango peel and kernel powder
for production of microbial
polyhydroxybutyrate (PHB)

The aim was to optimise the drying conditions
for preparation of peel and seed kernel
powder by evaluating the effect of different
drying temperature on the drying kinetics and
its different biochemical attributes (especially
carbohydrate and nitrogen). The drying
experiment was performed using hot air drying
method at four different temperatures (50,
60, 70, and 80 °C). The initial moisture
content of mango peel (cv. Chausa) was

Fig. 34. Adult of Necrobia ap.




observed to be 70-72% wb and that of seed
kernel was 37-39% wb. The time required
to obtain the desired level of moisture (6-8%
wb) for dried peel was recorded to be 1110,
750, 570 and 390 min for 50, 60, 70, and
80 °C, respectively. Total carbohydrates
content ranged from 52.34+3.60 to
65.60+5.72% for 50 and 80 °C dried sample
respectively. Carbohydrate content observed
at 50, 60 and 70 °C was not significantly
different (P<0.5). Likewise, the maximum
CHO (%) in all the mango seed kernel
powder was also was not significantly
different (P<0.5). Also, the nitrogen content
for mango peel powder ranged from
0.65+0.165 to 0.91+0.332% for 80 °C and
60°C dried peel. The values were not
significantly different (P<0.05). Likewise, N
content value for the mango seed kernel
powder ranged from 0.97+150 to 1.01+
0.189%. There was non-significant difference
among the treatment. This experiment findings
showed that hot air drying at 70°C is able to
yield high-quality mango peel powder in terms
of CHO and N parameters with lesser drying
time.

1.2.15. Comparative study of soy protein
isolates prepared by acid and
biological precipitation methods

Conventionally, alkaline extraction followed
by acid precipitation is used for the
preparation of protein isolates from plant
sources. Acidic conditions produced by
hydrochloric acid used for precipitation of
proteins can impair the digestibility as well as
can lead to racemization, thus destroy some
amino acids which results in the formation of
lysinoalanine. In this context, we have
developed a biological method using two
lactobacillus bacterial strains for the
precipitation of extracted proteins from de-
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oiled meals/cakes. In the present study
biologically precipitated soy protein isolates
(BPSPIs) have been prepared from de-oiled
soy meal and characterized for physico-
chemical, functional, anti-nutritional and
structural properties as well as compared with
acid precipitated soy protein isolates
(APSPIs). The purity, yield, probiotic count,
lightness, whiteness index, and degree of
hydrolysis are found to be significantly
(pd”0.05) higher in BPSPIs. Functional
properties (solubility, foaming capacity, water
binding capacity, and dispersibility) are found
higher in BPSPIs. Solubility has been
measured at different temperatures (40, 50,
60, 70, 80°C) and nitrogen solubility has been
measured at different pH values (2.0, 4.0,
6.0, 8.0 and 10.0), respectively. The solubility
is found in the range of 67-75% and 32-50%
for BPSPIs and APSPIs, respectively (Fig
1). Nitrogen solubility is found to increase
with increase in pH and is highest at pH 10.0.
However, water and oil absorption capacity
does not differe significantly in both BPSPIs
and APSPIs. Phytic acid content of 1.85 g/
100g and 3.65 g/100g and trypsin inhibitor
content of 1.44 TIU/mL and 3.16 TIU/mL
has been observed for BPSPIs and APSPIs,
respectively. FTIR spectra of BPSPIs have
shown a sharp bend in the wave number
region of 3700-3900 cm™' depicting some
structural differences. The SEM analysis has

=40°C
ns0°C
*60°C
u70°C
% 80°C

Solubility (%)

APSPI BPSPI

Sample

Fig. 35. Solubility of acid precipitated soy protein
isolates (APSPIs) and biologically precipitated soy
protein isolate (BPSPIs) at different temperatures



revealed that particles of APSPIs are larger
in size than that of BPSPIs samples.

No probiotic count has been found in case
of APSPIs while BPSPIs show probiotic
count of 21x10" CFU/ml. The storage study
of BPSPIs for a period of 10 months under
refrigerated conditions have shown decline
in probiotic count (71.2x107 CFU/ml) at the
end of 10 months (Fig. 2). The results have
shown that BPSPIs possess better properties
over conventionally prepared APSPIs and
thus can be further explored for the
development of novel and functional protein
based products.

—~

Colony count (log cfu/ml)
S

0 : ! s 8 10
Months of storage (Refrigerated conditions)
Fig. 36. Probiotic count of soy protein isolates
prepared through biological method during
refrigerated storage

1.3. New products

1.3.1. Grass pea (Khesari) Flour based
Muffins

Fig. 37. Grass pea flour muffin
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The consumption of grass pea (Khesari) flour
has been limited in different food applications
because of presence of undesirable
compound known as a-N-oxalyl-L-f, a-
diaminopropionic acid (ODAP). Although the
crop is having good nutritional profile still its
uses are limited due to over emphasis given
to the undesirable compound. Development
of Indian varieties having low levels of ODAP
compound (0.07-0.10%), has opened avenue
for the effective value addition of protein rich
crop. Protein enriched muffins have been
developed from grass pea flour. Colour,
nutritional, textural and sensory characteristics
of all the muffins samples has been studied.
The optimized product has shown hardness
of 1.84+0.20 kg, springiness of 0.95+0.001,
instrumental ‘L’, a, b values 70.52+0.08,
3.72+0.17 and 39.03+0.43 in comparison
with the values of 1.49+0.35, 0.96+0.005,
77.42+0.66, 1.3+0.28 and 27.04+0.35 for
wheat flour based reference muffin samples.
The mean overall acceptability score of 8.30
+0.50 is observed in comparison to 8.67
+0.6 of the reference sample.

1.3.2. Black gram based Muffins

Black gram (Phaseolus mungo) or urd is
widely used to prepare a large number of
traditional foods by drying/steaming/frying
that are either ready-to-fry or ready-to-eat,
and most of them are fermented. There is need
to diversify its uses in other food products
also. Black gram flour (BGF) has been
incorporated into muffins by progressive
replacement (0-100%; w/w) of refined wheat
flour. Pasting properties of muffin flour blends
has shown increase in the pasting temperature
and final viscosity with increasing black gram
flour incorporation. Incorporation of BGF has
resulted into a decrease in baking weight loss,
muffin height, lightness of the muffins and
springiness, chewiness, resilience and
cohesiveness of muffins while increase in
hardness of muffins has been observed. Of
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&0 Black gram based
muffins

Control muffing

Fig. 38. (a) Control muffins (0% BGF); and (b) 60 % BGF muffins

all the developed muffins, 60% black gram  pasta samples is found to be lower than
flour incorporated is found to be acceptable  control due to low phytic acid content in

in terms of sensory properties. pigeon pea flour (262 mg/100g) in
comparison with semolina (881.40 mg/100g).
1.3.3. Pigeon pea based pasta Pasta sample having with pigeon pea flour

and semolina (60:40) has shown good

Pigeon pea (Cajanus cajan) is one of the sensory overall acceptability score of 7.

major pulses grown in India and is mainly
consumed in the form of dehusked split pulse
as ‘dal’ and also used in preparation of
traditional dish ‘sambhar’. But there is scope
for further diversification of its use in
processed food products. In this context,
cold extrusion technique has been employed
to develop protein rich pasta by using pigeon
pea (PP) flour (0-100%). Cooking, colour,
nutritional and sensory characteristics of all
the pasta samples has been evaluated.The Ll
cooking time of the PP based pasta samples !
has been found to be more than the control

sample (4 min). Incorporation of pigeon pea &0
flour enhances the water uptake ratio, volume
expansion ratio and gruel solid loss, the
lightness and yellowness of pasta. The phytic ~ Fig. 39. Sensory acceptability score of pigeon pea
acid content of pigeon pea flour containing SR

== as

plala

Overall acceptability
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Fig. 40. (a) Control pasta (0% PP flour); and (b) 60% PP pasta

1.3.4. Anti-hypertensive peptide from
Rohu fish waste

ICAR-CIPHET has produced an anti-
hypertensive (ACE-inhibiory) peptide, a very
high value product from Rohu (Labeo rohita)
fish waste (head, scales, fins and swim
bladder) using Protease (from Bacillus
licheniformis) enzyme. This peptide showed
Angiotensin-I Converting Enzyme (ACE)
inhibitory property with ACE inhibition of
55.0 % at 19.27% DH and peptide content
of 51.4 %.

1.3.5. Extrudates from pigmented
cereals

Black rice, red rice (Jyothi var.) and
pigmented maize been have been extruded in
twin extruder to get pigmented cereal
extrudates with the benefits of high

Table 3.
Extrudate type Feed Moisture (%)
Black rice 14
Redrice 16
Pigmented maize 14

Annual Report 2020

Fig. 41. Spray dried rohu fish waste-based ACE
inhibitory peptide

anthocyanin content (TAC), polyphenolic
content (TPC) and high antioxidative capacity
(radical scavenging activity, RSA). The
optimum process conditions of extrudates
are:

Screw Speed (rpm) Barrel temperature (°C)
550 130
550 130
550 130
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The percentage retention of TAC, TPC and %RSA in optimized extrudates

Table 4.

Extrudate type TAC mg Cyanidin /100g TPC mg GAE/100g % RSA

Initial Value % retention Value % retention Value % retention
Black rice 130.69 34.00 28240 75.96 83.71 23.88
Redrice 4.79 39.66 314.32 7644 93.75 37.35
Pigmented maize 2551 36.03 187.01 65.96 59.86 24.40

rm

Fig. 42. Optimized black rice, red rice and pigmented maize extrudates




2. AICRP-PHET

2.1. Machines developed by ICAR-
AICRP-PHET

2.1.1. Wet red chilli seed extractor

The wet red chilli seed extractor has been
developed at Dr PDKV Akola centre of
AICRP on PHET. The developed extractor
consists of feed hopper, two stage extraction
drum, pulp outlet and seed outlet. It has a
capacity of 300 kg/h and extraction efficiency
of 97.5 percent. The mechanically extracted
red chilli seed has shown germination rate of
94.8 percent. A separate batch type cleaning
mechanism has been developed for cleaning
of chilli seed. The system has two kg seed
capacity per batch and eight minutes cleaning
time. The developed machine is technically
feasible and economically viable.

2.1.2. Rapid testing (Lateral flow
immunoassay, LFIA) for detection of
aflatoxin B1 in agricultural produce

The existing methods of detection of aflatoxins
are laborious and expensive. The developed
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LFIA device works on competitive ELISA
principle and is the first lateral flow device
for detection of toxins in the field of agriculture
in India. The extraction takes about 20
minutes and the test can be conducted within
10 minutes. The result can be interpreted by
visual observation. The limit of detection was
set to be 10 ppb, which is crucial for export
of the produce to most of the countries.

2.1.3. Vacuum pan

The concentration of sugarcane juice is an
energy intensive process and critical for

Vapors Outlet

Main Body

Inspection
Glasses

Vapors
Inlet

Product Outlet
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obtaining quality jaggery products. The
temperature and time are important
parameters that affect the final quality of the
product. It was envisaged that lowering the
temperature of the process and shortening the
duration would give a better quality jaggery
and also reduce the energy requirement. Thus,
a vacuum pan of 800 litres/batch capacity has
been developed to concentrate the juice at
lower temperature and in shorter duration. It
resulted in time saving of 60 min compared
to conventional method of 150 min to raise
brix of sugarcane juice from 60 to 75 °Bx.

2.1.4. Small millets dehuller (Abrasive
type)

There has been a growing interest for
consumption of small millets due to their
nutraceutical properties. This has resulted in
the growth of many millet processing plants
in India. However, there are availability of
only few millet dehullers. Moreover, these
have a lower efficiency and not suitable for
all types of millets. There is a need of
developing a dehuller for all small millets with
a different dehulling mechanism (other than
centrifugal mechanism). The prototype of
small millet dehuller consists of a hopper,
dehulling chamber and a hull aspiration unit
that are mounted on a sturdy angular frame
work. The machine is operated by 5 hp
electric motor and the capacity of the machine
is 100 kg/h. The machine works on abrasive
mechanism and an emery coated cylinder
(slightly tapered) rub the millets against the
ribbed concave to separate the outer hull
(husk) from the endosperm of grain. The gap
between the cylinder and concave is slightly
reduced from feed to discharge end, in order
to create sufficient grain pressure in the
dehulling chamber. The dehulled grain along
with husk come out of dehulling chamber and
fall by gravity into the husk aspiration unit
where the hull is separated out and carried
away by the air stream. The hull laden air is
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passed to a cyclone separator to separate
hull from the air. The dehulling efficiency is
>95% for most small millets except for
brown-top millet for which it is about 75%
(2 passes).
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2.1.5. Rice puffing machine

Puffed rice is commonly consumed in many
parts of the country. Currently, rice puffing is
done in a very crude way in batches
employing huge labour and energy. A
continuous machine with lesser energy
requirement would definitely benefit many
cottage industries and small processing units.
This machine is thus developed for continuous
puffing of rice. Liquid petroleum gas (LPG)
is used as fuel and the machine is portable.
The machine can also be used for puffing or




roasting of different grains like gram, paddy
etc. The capacity of the machine is 50 kg/h
with the cost of Rs 1.25 lakh approximately.

2.1.6. On-farm ventilation storage
system for potato

There is the need of on-farm storage systems
that would benefit farmers those do not have
access to cold stores. The developed on-farm
ventilated storage system for potato consists
of a blower, temperature controller with
sensors, plenum chamber, storage bin, air
regulator and a refrigerant unit. It consists of
compressor, condenser and expansion valve.
A solenoid valve is provided to avoid freezing
of the evaporator coil by giving the hot line.
The compressor compresses the gaseous
refrigerant (R22). The condenser receives the
vaporized refrigerant from the compressor
and converts it back to liquid and expels the
heat outside. Expansion valve is located
between the two sets of coils (the chilled coils
of the evaporator and the hot coils of the
condenser). It keeps tabs on the amount of
refrigerant moving towards the evaporator.
The capacity of the machine is 500 kg. The
dimensions of the outdoor unit are 88 x 31 x
62 cm and it is mounted over proper frame.

2.1.7. Development of a portable non-
destructive device to grade banana
based on dielectric properties

Grading is an important unit operation that
helps in getting better price for agricultural
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produce. Bananas need to be graded as per
their ripeness to decide their potential market.
A portable non-destructive device to
determine the ripeness of banana has been
developed. It is equipped with a function
generator, temperature controller, variable
capacitors, sample holder and oscilloscope.
The function generator produces sinusoidal
sweep signal with variable magnitude and
frequency generates SV sine wave over the
frequency range of 10 kHz to IMHz. Current
flow in the circuit is measured by industrial
multimeter. The sample holder has been
designed in such a way that when the fruit is
placed between the capacitor plates, the
spring arrangements automatically adjust the
plate distance according to the fruit thickness.
The input (Vi) and output (Vo) voltage were
measured continuously for banana and empty
chamber during the ripening period. Sample
testing time is 30 seconds.

1. Function Generator

2. Temperature Controller
3. Variable Capacitors

4. Sample holder

- | 5. Oscilloscope

2.1.8. Peeling machine of Perkia
speciosa/burghii (local Yongchak)

Perkia beans are commonly consumed in
North-east region of the country. However,
the peels of the beans is very sticky and
difficult to separate. Currently, the separation
is done manually by women folk involving a
lot of drudgery. Hence, this machine has been
developed to mechanize this operation. The
developed machine is able to reduce drudgery
involved in the peeling process of very sticky
perkia bean. It can peel about 60-70 beans/
h against 30-50 beans in conventional
method.




2.1.9. Mobile pork cutting, display-
cum-selling unit

Generally, pork is cut, displayed and sold in
open conditions. This attracts microbes and
pests rendering the meat unsafe and
unhygienic. The owners or sellers are not
generally resource-rich and thus cannot afford
expensive meat display units. A mobile unit
that can display, store the pork at chilled
temperature and has provision for cutting the
pork chunks into smaller pieces is developed
for small vendors. A tricycle has been modified
and designed to form the base of the mobile
pork cutting, display cum selling unit. The unit
is made up of stainless steel top and is having
freezer for storage of bulk pork, water
storage tank, wash basin, cutting area with
butcher’s log, and cabinet for safe keeping
of knife, apron and other accessories.
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2.1.10. Cocoa bean fermenter

Fermentation is an important operation for
cocoa processing and responsible for imparting
the typical colour and flavour in the final product.
Traditionally, farmers ferment the cocoa by
heaping a batch of cocoa beans and covering
the heap with perforated plastic sheets. This
method is crude, unhygienic and susceptible to
adverse environmental conditions besides
taking more than 14 days to complete. A cocoa
fermenter has been thus developed to avoid the
problems faced by farmers and cocoa
processors. Five kg of fresh cocoa beans are
loaded in the cocoa fermenter (75% capacity)
through the top opening. The chamber is closed
and kept idle for 24 h to collect the cocoa
sweating (cocoa honey). Sweating is released
due to the breakdown of mucilaginous pulp
surrounding the cocoa beans. After 24 h, the
cocoa beans are properly mixed by rotating the
agitator blades inside the cocoa chamber. Again,
the chamber is kept idle for another 6 more
days after providing proper insulation to the
chamber using jute gunny bags. The mixing of
cocoa beans is done at every two days interval.
The fermentation is completed in 5 days in
comparison to 10-14 days taken by traditional
fermentation.

2.2. Process protocol developed by
AICRP-PHET

2.2.1. Modified aloe polysaccharide gel
(MAP) and Powder

The aloe gel currently available in the market
has lower pharmaceutical effect owing to



higher molecular weight of the
polysaccharides. Thus, a process has been
developed to obtain the low molecular weight
polysaccharide chains in the aloe gel. The
optimum conditions for developing modified
aloe polysaccharide gel (MAP) gel are 0.64%
of cellulose enzyme concentration, 60 min of
exposure time, and temperature at 37.25 oC.
This process resulted in MAP aloe gel with
total soluble solids (TSS) of 0.8920 °Brix,
Colour (L) value of 30.287, optical density
(OD) of 0.3167, viscosity of 1.0598 cP,
polysaccharide content of 46.99% and
molecular weight of 46.956 kDa with
desirability of 0.820.
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2.2.2. Modified aloe polysaccharide
powder

A process for manufacturing of quality MAP
powder has been developed. The developed
MAP gel was treated with varying foaming
agents like glycerol monostearate/soy-protein
isolate concentration, foaming stabilizer
carboxymethyl, cellulose concentration and
whipping for various time periods to get MAP
aloe powder with maximum foam stability,
foam expansion, average bubble diameter and
minimum foam density.
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2.3. Product developed by AICRP-
PHET

2.3.1. ‘Kalpa bean to bite’ chocolate

‘Kalpa Bean to Bite’ is a nutritious and tasty
product of ICAR-CPCRI centre of AICRP
on PHET. It is a lactose-free, low glycemic
index, vegan dark brown chocolate. Cocoa
beans of finest quality and purity are blended
with coconut sugar. Coconut sugar is a natural
concentrate from fresh and hygienic sap of
coconut spadix (Kalparasa®) that is
collected in a scientific way using ‘coco-sap
chiller’. It produces the finest texture and
tastes of chocolate. Each bite is loaded with
amino acids, polyphenols, antioxidants,
minerals and vitamins. A complete processing
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protocol consisting of fermentation, drying,
roasting and winnowing of cocoa beans,
refining of nibs with coconut sugar and cocoa
butter, tempering, moulding, refrigeration,
demoulding, packaging and storage for the
preparation of bean to bar chocolate using
cocoa and coconut sugar has been
standardized.

2.3.2. Ultrasonicated osmo-dried apple
rings and pear cubes

Dried apple and pear are consumed in many
parts of the country especially in Himachal
Pradesh, J&K etc. Traditionally, these fruits
are cut manually and sun dried. However, sun
drying leads to browning and unhygienic
products. Many drying methods have been




Ultrasonication
freatment

used to dry these fruits that lead to relatively
better product quality in comparison to sun
drying. A new method of hybrid drying has
been standardized to dry apple and pear
rings. This hybrid drying method is suitable
for 4 mm thick apple rings with skin and pear
cubes of 3 cm3 volume without skin. Other
standardized parameters are; sucrose
concentration of 50 and 60 °Bx for apple and
pear respectively, and ultrasonication
treatment time of 30 min in syrup. Drying
kinetics of apple and pear have been studied
by using different mathematical models. Midilli
model was found to be best for both fruits
and drying curve of fruits showed that
maximum water removal occurred at a falling
rate, thereby major phenomenon of drying is
through moisture diffusion. In the slope
method, the effective moisture diffusivity
varied between 1.45 to 1.77 X 10-9 and 5.38
to 5.94 X 10-10 due to increase in the
temperature from 50 to 70 °C for apple rings
and pear cubes, respectively and activation
energy is calculated to be 5.69 and 5.65 kJ
mol-1 for drying of both the fruits. Reduction
in total drying time 38% for apple and 33%
for sand pear fruits was observed.

2.3.3. Eco-friendly packaging material
using banana leaves for packaging
and hauling of meat and meat
products

With the growing menace of single-use
plastics and subsequent ban by the
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Dried in mechanical drier at 50°C and 60°C

government, there is a dire need to find
alternative solutions that are environment-
friendly and bio-degradable. Investigations
were conducted for banana leaf-based
packaging material to carry fish and meat. It
was observed that the packages prepared for
carrying the perishable items (fish/ meat) were
satisfactory as the material did not stick with
the packaging material. The approximate cost
is Rs.4 for a 3-4 kg capacity banana leaf
based bag.

2.3.4. Activated carbon from walnut
shell

A by-product of walnut processing units is
walnut shell which needs to be utilized to
enhance the profitability of these units. In this
connection, a process has been standardized
for production of activated carbon from
walnut shells.

The activated carbon produced thereof had
moisture content 1.5-2%, ash content 0.8-
1.1% and iodine vale 182-185 mg/gram. Ash
and moisture content of activated carbon



developed from walnut shell is found to be
lower than reported by others. Due to lower
ash and moisture content, the activated
carbon can prove to be more efficient in
water adsorption.

2.3.5. Binder-free briquettes from
sugarcane bagasse

Bagasse briquettes are an alternative to wood
as fuel and facilitate easy handling and cost
reduction in transportation. The calorific value
of bagasse briquettes is 4452 kcal/kg, which
is higher than raw bagasse and thus could be
well utilized as a fuel in the food processing
industries.
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Sugarcane bagasse obtained after crushing
of sugarcane was sun dried up to moisture of
2-3% (d.b.). Dry bagasse material is fed to
the screw feeder in briquetting machine to
transfer the same to grinder, where the
material is crushed and passed through
screens. The sieved material is mixed with
hot air and conveyed through pipe to the
cyclone, where the material is forced through
a die system to convert into briquettes. Using
briquetting machine, cylindrical briquettes of
4 cm diameter and 25 cm length can be
prepared with sugarcane bagasse without
using any binder. Briquettes from sugarcane
bagasse can reduce the volume of biomass
by 88-92%.




3.1. Machineries by PEASEM

3.1.1. UV based filtration system and its
evaluation

The UV radiation filtration system has been
designed based upon the field requirement
which is 200 liters per hour but tests indicate
that it works effectively even at influent flow
rate of 250 liters per hour. It has been
evaluated in comparison to slow sand filter
for nutrient recycling. The filtration system is
quite effective as it is able to kill more than
95% of pathogens. With increase in the flow
rate of influent the decrease in effectiveness
of the system is observed.

3.1.2. Mini tractor operated plastic
mulch laying machine

JAU, Junagadh centre has developed and
evaluated mini tractor operated plastic mulch
laying machine. It consists of adjustable
components like furrow openers, press
wheels, soil covering shovels etc.The
developed machine is suitable for laying of
plastic mulch film up to 1000 mm. The plastic
mulch film is stretched effectively without
tearing on the beds. Both the edges of film
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are covered properly by the soil gathered by
shovels. The effective field capacity and field
efficiency of the developed machine is found
to be 0.301 ha/h and 72.60 percent
respectively. The saving in time and cost is
92.91 and 80.37 percent as compared to
manual plastic mulch film laying method.

3.1.3. Sensor network based irrigation
system

Sensor based irrigation control and wireless
telemetry system plays an important role in
precision farming for improving agricultural
water productivity. [CAR-VPKAS, Almora
centre has developed one such system. The
developed sensor works on electrical
resistance principle and signal transmission
from sensor to micro controller wirelessly.
The performance evaluation of developed
sensor has been compared with gravimetric
method and time domain reflectometry.
Satisfactory results are found. Further studies
are under progress.

Installation and calibration of the sensors




3.1.4. Aquaponic systems for fish and
plant biomass production

A Nutrient Film Technique (NFT) aquaponics
system has been designed and developed at
CIFA, Bhubaneshwar centre. It is equipped
with Fibre Reinforced Plastic (FRP) with
circular fish culture tank (@ 2.15x0.9 m,
operational capacity of 2800 liter), trickling
bio-filtration unit utilizing 85 liter volume filled
with 10-25 mm gravels and seashell
(S:V=12.77), hydroponics tanks
(4%0.9x0.35 m) with an optimum water
column of 0.25 m containing trays with 72
perforations (2.5") to hold the plastic mesh
pots and a 200 liter sump made of HDPE
with three conductive water level sensors and
a 0.3 HP submersible water pump for the
recirculation. The system has been operated
for 45 days with pangas and tilapia (ratio 1:1)
in the fish rearing tank with stocking density
1.8, 3.6 & 5.4 kg/m?in T-1, T-2 & T-3
respectively and marigold plant 24 nos/m? in
the hydroponics tank. It has been observed
that the average fish growth is 0.8 kg/m* and
plants height gain is 250, 230 and 130 mm in
hydroponics with T-1, T-2 & T-3,
respectively. Marigold flowers are harvested
thrice with an average of 260, 200,150
flowers in 1%, 2" & 3" harvest, respectively.
Least Flower production is observed in the
unit with the highest stocking density.

3.1.5. Growth Performance of the Goat
kids in two tier housing vs.
traditional housing system

Initial findings of growth trial shows that
animals housed in two tier system have shown
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more body weight gain (up to 22.81 % in
Barbari breed and 7.63 % in larger breeds
Further, in this two tier system

Initial findings of growth trail show that
animals housed in two tier system had higher
body weight gain (up to 22.81 % in Barbari
breed and 7.63 % in larger breeds). Further,
in this two tier system, double number of
animals can be housed in same area land.

3.1.6. Modified solar operated PCM
based push cart

Solar operated phase change material based
fruits and vegetables vending push cart” has
been developed with capacity of 02 quintal
of produce. Comprises of two chambers, one
is cool chamber for fruits and vegetables and
another chamber is for commodities like
onions, garlic, potato etc. It is made of
polypropylene sheets, FRP sheets, stainless
steel (sheets, angle, flats), EPF thermocol,
solar PV panels, batteries etc. with Sliding/
collapsable solar panels costs about Rs. 1
Lakh (approx.) (varies depending on cost
of PCM)




3.1.7. Rectangular Plastic feeder for
adult goats

The feeding and watering devices used for
goats vary widely in different goat farms of
the country. The feed wastage recorded to
the tune of 30-40% in goat farms due to faulty
feeding devices in addition to feeding habit
and normal tendency of goats to contaminate
feed, which is great loss to goat keepers who
rears goats under stallfed conditions. In any
organized livestock farm, feed cost accounts
for seventy percent of their running
expenditure. Therefore, it is necessary to
reduce the feed loss for sustainably running
the farm on long run. To minimize this loses,
arectangular plastic feeder (CIRG-RP) has
been developed from 1" PVC pipe, PVC
joints, 2-3 mm FRP sheets, nut and bolts etc.

This feeding device is made of plastic
materials hence avoids recurring expenses

Research Highlights

Annual Report 2020

like painting and wear & tear as compared
to conventional feeders made of iron. Lighter
in weight, hence less man power is required
to handle in the goat farm i.e. easy to move
in the paddocks. It can accommodate all type
of feeding materials simultaneously like
concentrate, dry fodder and green fodder. It
eliminate contaminations of feed through urine
and faeces. It reduces feed wastage in goat
farm i.e. almost nil wastage in concentrate
feed, 5-10 percent wastage in case of dry
and green fodder. The height of feeding trough
is fixed at shoulder point height of animals,
therefore, height of feeder varies with the
breed and age categories. This developed
feeder has the scope of adjustment of height
using joints as per need. It reduces agonistic
feeding behavior among goats like butting at
the time of feeding, competition for feed etc.




Capacity: Suitable for feeding 10-12 adult
goats, 5 to 6 in each side.

Cost: Rs.3500-4000/-
3.1.8. Anti Hail-net Structures

Various types of structures have been
designed and installed at four locations
namely, [CAR-CIPHET, Ludhiana, ICAR-
VPKAS Almora, SKAUST-K Srinagar and
CSKHPKYV Palampur. Retractable anti hail-
net structure with length x width x height of
21 x 8x 4.5 m and cladding material of silver
white color having mesh size of 3x3 mm, has
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been installed at ICAR-CIPHET, Ludhiana,
over the mango orchard. Flat type anti hail-
net structure having length x width x height of
25x 20 x 3.66m has been installed over the
high density apple orchards at SKUAST-K,
Srinagar. Two type of structures namely
modified Quonset shape and even span anti
hail-net structures with length =22m, width
= 5m, side height = 2.5m and Centre Height
= 3.5m have been installed over the Blue
berry crop at CSK HPKYV, Palampur. Single
tree model of anti-hail structure with diameter
of 2-4m and height of 3-6m depending on
the type of tree are installed at VPKAS,
Almora on the farmer’s field.




All the structures are capable of preventing
crop from hails. However, retractable type
anti hail-net of 3x3 mm mesh size of nylon
type has been found to be most suitable. This
type of structure is self-cleaning. The
accumulated hails fall automatically between
the rows of trees/ plants. It costs
approximately Rs. 250/m? and the life of
structure is about 12-15 years.

0.75
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3.1.9. Low Tunnel Structures

Quonset type Low tunnel is a miniature
portable poly house which can be put on the
crop or removed as per the climatic
conditions. These structures have been
installed at ICAR-CIPHET, Ludhiana,
SKUAST-K, Srinagar and VPKAS, Almora
centres.The design of low tunnel for



strawberry cultivation in semi-arid areas and
for cultivation of vegetables and onions in
temperate areas has been standardized. The
central height of tunnel is 75 cm with covering
of 250 microns UV stabilized LDPE sheet is

found to the most suitable. Life of structure
is approximately 2 years with a setup cost of
Rs. 40/m?. Even bamboo frame can be used
for construction of low tunnels. It is observed
that yield of strawberry increases by 50%
from 400 gm per plant to 600 gm per plant.
Fruiting period has been extended by 35 days.
In temperate and in cold desert regions, low
tunnel technology is useful for production of
vegetables.

3.2. Process Technology by AICRP-
PEASEM

3.2.1. Post-harvest management of
fresh litchi

BAU, Ranchi has conducted the study on
post-harvest management of fresh litchi. The
TSS and pH of fresh litchi is observed 19-
22°Brix and 4.6, respectively. The weight of
fresh litchi varies between 5.4 to 13.4 g. The
fresh litchi have been dried in tray dryer at
50°C and 60°C.The without treated and
pretreated fresh litchi are used for drying
study. The pretreatment of litchi is done with
sodium metabisulfite (1%) and citric acid
(1%) for 10 min. The drying time for the litchi
samples without treated and pretreated litchi
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samples is 54 h and 50 h, respectively at 50°C
while itis 52 h and 46 h, respectively at 60°C.

The storage study of dried litchi nuts both
without treated & pretreated and dried at
50°C and 60°C have been conducted under
petjar, LDPE pouch and Al pouch. The quality
parameters of dried litchi in terms of visual
color, flavor, texture and overall sensory
acceptability and for moldy growth have been
evaluated. Based on sensory evaluation of
litchi (dried at 60°C) after 84 days of storage,
the pretreated litchi has better score than
without treated litchi.

3.2.2. Effect of cladding materials on
microclimate of naturally
ventilated polyhouse

The BIS standard for bamboo based
structure, design, cladding material etc., is
considered in design of structure. The size of
gable type even span polyhouse is 12m length,
4.5m width, center height 3m and side height
2m with slope 23.7° with East-West

IS Code Details

IS14462:1997  Recommendations for layout,
design and construction of
greenhouse structures

IS15912:2012  Structural design using bamboo

- Code of practice

1S9096:2006  Preservation of bamboo for
structural purposes — Code of

practice

IS 14485: 1998  Recommendations for heating,
ventilation and cooling of green
houses

IS 15827:2009  Plastic film for greenhouses-
Specifications

IS875(Part3): Code of practice for design loads

1987 (other than earth quake) for
buildings and structures- Part 3
wind loads




orientation. Ventilation area is 44% of floor
area. The bamboo poles of large diameter
(>8 cm) for columns, tie, beam and bottom
chord and smaller diameter (>6 cm) for other
supporting structure have been used in
construction of polyhouse. The ANN
modeling is being done for data monitoring
(temperature, RH, light intensity etc.)

3.2.3. Technology of hydroponics system
for balcony has been developed

Technology of vertical balcony hydroponics
system (Fig. 11) is developed with the
following specifications:

No. of pipes 14

Holes per pipe 7

Total no. of holes R
Cropping area per hole 44.15 cm?
Total cropping area of holes 4326.7 cm?
4 pipes at center cropping area 5040 cm?
Total cropping area 9455 cm?
length of structure 1.95m
Width of structure Im

Total cropping area 9455 cm?
Total dead load 81.6Kg
Total live load with coriander crop ~ 72.2Kg

From results of different days after
transplanting it is found that in case of
vegetative character like number of leaves,
plant height, number of branches and plant
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girth it was found highest under polyhouse.
45 days after transplanting number of leaves
inside polyhouse was 182 while in open field
it was 92.5 and highest number of leaves
means higher chlorophyll which leads to more
plant growth in terms of plant height 80.2 cm,
number of branches 8.3 and stem girth 9.4
mm (Table 1).

Table 1. Variation in plant growth vegetative character of tomato crop under polyhouse and open field

conditions
Number ofleaves = Number of leaves Height (cm) Branches Girth(mm)
DAT Open polyhouse  Open polyhouse Open polyhouse Open polyhouse
field field field field
15DAT 22.8 372 238 34.7 0 39 42 54
30DAT 52.6 929 36.5 574 35 53 6.1 7.5

46.8
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80.2

7.8

83 8.65

94




3.2.4. Positive influence of different crop
mulching on the plant beneficial
rhizospheric microorganisms
during at different tomato growth
stages

The microbial quantity in tomato rhizosphere
of different colored plastic mulch was found
to be significantly higher than no mulch
treatment. The highest population of
phosphorous solubilizing microorganism
(PSMs) at the vegetative stage (50.33+
1.44x10°cfu gm'soil) and reproductive stage
(88.67+1.19x10°cfu gm'soil) was signifi-
cantly higher in the rhizosphere of yellow
mulch and organic mulched grown tomato
plants. Likewise, the highest count of
potassium solubilizing microorganisms
(KSMs) during both growth stages was
observed under the silver mulch treatment.
In case of Bacillus sp., plants during their
vegetative stage in black mulch film treatment
had the highest bacterial population
(26.00x10°cfu gm soil), while the lowest
abundance of soil Bacillus bacteria was
recorded in organic mulched plant. Bacillus
sp. population during reproductive/fruiting
growth was recorded the highest in silver
mulch treatment (36.00 x 10°cfug™! soil),
while it was lowest in no mulch treatment.
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3.2.5. Influence of different crop

mulching on soil microbial biomass
and dehydrogenase activity
observed at crop harvest stage

Since, soil dehydrogenase activity and soil
microbial biomass (SMB) are directly linked
with soil microbial community abundance and
structure, an increase in population of observed
plant beneficial microorganisms could be
responsible for increased soil dehydrogenase
activity and SMB activity observed during crop
harvest stage. The highest soil dehydrogenase
activities that indicate the overall metabolical
potential of agricultural soil was found the
highest in the silver mulched plants (9.64+0.14
ug triphenylformazan (TPF) released/g/day),
which were almost 111.22% higher than that of
no mulched conditions. Likewise, SMB, which
responsible for organic matter decomposition
and release of plant available nutrients, was also
recorded the significantly higher in the silver and

black mulched soil while it was lowest in control
(Table 2).

Table 2. Influence of different mulching on soil microbial biomass and dehydrogenase activity of tomato

Soil microbial biomass (ug/g soil)

rhizosphere soil
Mulch treatment  Soil dehydrogenase activity(ug TPF/g/day)
2019-20 % changes over control
No mulch 4.56+0.24D
Organic mulch 5.84+0.30CD 28.00
Black mulch 7.79+0.96B 70.57
Silver mulch 9.64+0.14A 111.22
Red mulch 5.94+0.21CD 30.11
White mulch 6.80+0.12BC 49.09
Yellow mulch 6.63+0.35BC 4529

2019-20 % changes over control

64.60+0.83F -

106.20+0.83C 64.38
178.32+1.46A 176.03
183.19+2.50A 183.56
95.58+2.92D 4795
T7.44+2.29E 19.86
140.27+1.88B 117.12




3.2.6. Impact of plastic and organic
mulching on nutrient status of
tomato fruits

The highest concentrations of Mg (1.87gkg™),
Zn (31.10mgkg™") and Cu (17.82 mgkg™') was
observed in the tomatoes plucked from yellow
mulch treatment. Fruits harvested from black
mulch treatment showed the highest uptake of
P (4.42 gkg') and Bo (15.28 mgkg™) in their
tissue. Likewise, fruits harvested from silver
mulch treatment showed the highest uptake of
Mn and S in their tissue. Crop mulching that
positively influenced rhizosphere
microorganism’s population could have further
contributed to improved plant growth and better
mineral uptake by the plant.

Effect of different crop mulching on
tomato yield

In general, applications of the different
colored plastic mulching had significant
impact on the crop yield of tomato (Table 3).
Highest tomato yield in the plant grown under
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silver mulch treatment (2.40 kg plant!),
followed by the yellow mulch treatment (1.96
kg plant!). The lowest yield of tomato was
observed in the no mulched condition. Two
season experimental data, silver mulch
treatment was showed more effective in
increasing crop yield over other treatments.
Almost, there was 135.33% increase in crop
yield in silver mulch over the crop yield
obtained from no mulched conditions.

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

The present study was conducted to assess
the effect of different mulches (no-mulch,
black, organic and silver) on physical,
physiological and biochemical quality of
cowpea beans. Results indicated that organic
mulch was the best followed by silver mulch
in terms of higher accumulation of bioactive
compounds, major and micronutrients and
quality pods (Table 4).

Table 3. Influence of different mulching on tomato fruit yield

Yield attributes/ mulch treatment

Average yield/plant (Kg/plant)

2018-2019
No mulch 1.28
Organic mulch 094
Black mulch 1.95
Silver mulch 240
Red mulch 148
White mulch 1.84
Yellow mulch 242

2019-2020 Mean of two % increase over

season control

0.76 1.02 -

1.14 1.04 1.80

1.59 1.77 73.50

240 240 135.33

1.55 1.51 4844

1.20 1.52 48.75

1.96 2.19 114.53

Table 4. Effect of mulching treatments on physical and biochemical parameters of cowpea beans

Treatment Drymatter Moisture content Protein content Total Phenolics Total Antioxidants
(%) (%) (% ) (ug GAE/100 g FW) activity
(umol trolox eq. /100g)
No mulch 10.89 89.11 24.16 11.83 24.56
Black 10.07 89.93 25.88 1398 28.72
Organic 9.57 9043 28.63 17.00 46.84
Silver 9.81 90.19 27.01 15.00 30.00
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Awards and Recognitions

Awards
S.No. Name of Awardee Name of Award
1. Dr. Khwairakpam Bembem  Best oral presentation in ‘National Conference on Technological
and Emerging Aspects in Agriculture and Community Science at
International Buddhist Research Institute, Lucknow (7-8 February
2020).
2. Mr. Vikas Kumar Best Scientist Award 2020 on 32™ Foundation Day (3 October 2020),
by ICAR-CIPHET, Ludhiana.
3. Dr. B. M. Ghodki Best Technology Award 2020 for “Potable Smart Ultraviolet-C
Er. Yogesh Kalnar Disinfection System (UViC)”on 32" Institute Foundation Day (3
Ms. Surya Tushir October 2020), by ICAR-CIPHET, Ludhiana.
Dr. K. Narsaiah
Dr.R. K. Singh
4. Dr. Th. Bidyalakshmi Devi ~ Best Sports Person Award 2020 on 32™ Institute Foundation Day (3
October 2020), by ICAR-CIPHET, Ludhiana.
5. Dr. Mahesh Kumar Samota  Best Article Awards 2020
e  Magical super foods (Pay less and stay healthy): A crisp view
on wonder crop: Millets, Agriculture and Food E-Newsletter
(ISSN 2581 8317), 2(6): article Id: 30068
e  Sucrose-Starch Metabolism in plants under drought stress,
Agriculture and Food E-Newsletter (ISSN 2581 8317), 2(7): article
Id: 30683
Recognition
S.No. Name of Scientist Recognition as Recognized by
1 Dr. D. N. Yadav Member of Scientific Panel on Cereals, FSSAI, New Delhi
pulses & Legumes and their products
(including bakery)
2 Dr. Ramesh Chand Editor Journal of Microbiological
Kasana Research
3 Dr. B.M. Ghodki Member of Food Group Society of Chemical Industry

(SCI), London




Intellectual Properties
(Licensing and Patents)

Technology Licensed 2020

Date of
Licensing

Licensing
Fee (Rs.)*
1.  Wadi making machine M/s Empire Bakery Machines 50000
Pvt. Ltd., opp. Gurudwara
Somasar Sahib Vill. Tibba
P.O., Sahnewal, Punjab— 141120
2. No-Touch Automatic M/s Forming & Forging Industries, 15000
Dispenser for hand #3858, St. - 1, New Janta Nagar,
sanitization Gill Road Ludhiana-141003

Managing partner S. Dilraj Singh

M/s Sakhi Soaps, Hindustan Soaps 15000
and Salts Company, Prakasam,

Andhra Pradesh

Manager Mr. A.Balaji

sakhisoaps @ gmail.com

3. Portable Smart Ultraviolet-C ~ M/s Sakhi Soaps, Hindustan Soaps 15000
Disinfection System (UViC) and Salts Company, Prakasam,
Andhra Pradesh
Manager Mr. A.Balaji
sakhisoaps @ gmail.com

M/s CRD Invotech, 38, 15000
Darda Nagar, Yavatmal - 445001,

Maharashtra

Proprietor Mrs. Snehal Dudhe

crdinvotech @ gmail.com

Mr. Ishinder Dhir, 15000
S/o Mr. Narinder Kumar Dhir,

H.No. 16-17 B, Tagore Nagar,

Ludhiana, Punjab— 141001

dhirishinder @ gmail.com

4. Ozone based Fruits and M/s CRD Invotech, 38, 20000
Vegetable Washer-Cum- Darda Nagar, Yavatmal - 445001,
Purifier (Ozo-C) Maharashtra

Proprietor Mrs. Snehal Dudhe
crdinvotech@gmail.com

M/s Siri Labs, Ongole, 20000
Andhra Pradesh through its
Proprietor A. Sirisha

Mr. Ikram Haider, 20000
520 B Mutthiganj, Allahabad,

Uttar Pradesh

ikram(0O7haider @ gmail.com

8853920026
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Intellectual Properties

Licensing Date of
Licensing
5. Ready to constitute makhana M/s Mithila Naturals Private Ltd., 50000 07.07.2020
kheer mix Village- Jarail-Arer, SH 52,
(Patent no. - 287541) District- Madhubani- 847223 (Bihar)
manish@mcgpl.in
Ms. Renu Mishra, U-173, 3rd Floor 50000 08.09.2020

(left side), Upadhyay Block Shakarpur,
Near Kotak Mahindra Bank, Shakarpur,
Laxmi Nagar (East Delhi), Delhi-110092

weswf14@gmail.com
9810374208
6.  Process for Preparation of Ms. Shruti Goyal, 20000 24.08.2020
Rose Petal Jam C/O Baldev Krishan Goyal,
(Patent application no. - H.No. 2628, Filly Gate, Jagraon,
202011021332) Ludhiana, Punjab-142026
shrutigoyal 768 @ gmail.com
7. Process for Preparation of Fat M/s Mithila Naturals Private Ltd., 25000 07.07.2020
Free Flavoured Makhana Village- Jarail-Arer, SH 52,
(Patent application no. - District- Madhubani- 847223 (Bihar)
201911036120) manish@mcgpl.in
Ms. Renu Mishra, U-173, 3rd Floor 25000 09.09.2020

(left side), Upadhyay Block Shakarpur,
Near Kotak Mahindra Bank, Shakarpur,
Laxmi Nagar (East Delhi), Delhi-110092

weswf14@gmail.com
9810374208
8. Apparatus for Production of M/s Bio-Age Equipments & Services, 20000 11.09.2020
Microcapsules Plot No. 468, Janata Land Industrial
(Patent No. 330252) Park, Sector-82, Mohali-Chandigarh,

Punjab-140306
CEO Mr. S. K. Rana
ceo@bioageindia.com

9. Mechanized System for M/s Unitech Technocrats, 50000 03.10.2020
Primary Roasting of Raw Vill. Meerpur Gurudwara,
Makhana Seeds and Kala Amb (Sirmour)-
Process Thereof 173030 H.P.

10.  Process for Preparation of M/s Bio-Age Equipments & Services, 50000 17.10.2020
Alcoholic Beverage with Plot No. 468, Janata Land Industrial
Nutraceutical Properties from Park, Sector-82, Mohali-Chandigarh,
Kinnow Peels Punjab-140306

(Patent No. 337178)

*: +GST 18% extra




Intellectual Properties

N

N

[
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Licensing of “‘Wadi making machine’” to M/s Empire Bakery Machines Pvt. Ltd., Sahnewal (Punjab) on
31.01.2020

Licensing of ‘“No-touch automatic dispenser for hand sanitization” to M/s Forming &Forging Industries,
Ludhiana through its Managing partner S. Dilraj Singh and to M/s Sakhi Soaps,
Andhra Pradesh through its Manager Mr. A.Balaji (through digital mode) on 18.05.2020
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Intellectual Properties

Licensing of ‘“‘Portable smart ultraviolet-c disinfection system (UViC)” & “Ozone based fruits and
vegetable washer-cum-purifier (Ozo-C)” to M/s CRD Invotech, Maharashtra through its Proprietor
Mrs. Snehal Dudhe & M/s Siri Labs, Ongole, Andhra Pradesh through its Proprietor A. Sirisha
(through digital mode) on 02.06.2020

Licensing of ‘‘Portable smart ultraviolet-c disinfection system (UViC)” to Sh. Ishinder Dhir, Ludhiana
on 27.06.2020

Tiffe gfdes 2020



Intellectual Properties

Licensing of “Ozone based fruits and vegetable washer-cum-purifier (Ozo-C)’ to Mr. Ikram Haider,
Allahabad, Uttar Pradesh (through digital mode) on 30.06.2020

T

Licensing of “‘Ready to constitute makhana kheer mix” & *“‘Process for preparation of fat free flavoured
makhana” to M/s Mithila Naturals Private Ltd., Bihar on 07.07.2020

Annual Report 2020
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Intellectual Properties

Licensing of “Ready to constitute makhana kheer mix” & ‘“Process for preparation of fat free flavoured
makhana’ to Ms. Shruti Goyal, Jagraon on 24.08.2020

Licensing of “Ready to constitute makhana kheer mix”’ & ‘Process for preparation of fat free
flavoured makhana’ to Ms. Renu Mishra, Delhi on 09.09.2020

Tiffe gfdes 2020



Intellectual Properties

Licensing of “Apparatus for production of microcapsules” to M/s Bio-Age Equipments & Services,
Mohali (through digital mode) on 11.09.2020

Licensing of ““Process for preparation of alcoholic beverage with nutraceutical properties from kinnow
peels” to M/s Bio-Age Equipments & Services, Mohali on 17.10.2020

Annual Report 2020
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Intellectual Properties

Patents Granted (2020)

S.No.  Application/ Title Dateof Patent Inventors
Registration No. grant No.
1 121/DEL/2012 Design of guar dehulling machine for  29.12.2020 354655 Dr. R.K. Vishwakarma
guar gum split production Dr. S.K. Nanda
Dr. U.S. Shivhare
2 398/DEL/2011 Tray dryer having a unique design of 19.062020 338839 Dr. K.K. Singh
plenum chamber Dr. D.M. Kadam
Dr.R.T. Patil
3 1049/DEL/2013  Process for preparation of alcoholic 2152020 337178 Dr. H.S. Oberoi
beverage with nutraceutical properties
from kinnow peels
4 3050/DEL/2011  Automatic machine forscooping out ~ 05.03.2020 334054 Dr. VE.Nambi
the pulp from custard apple fruits Dr. R.K. Gupta
Dr.R K. Vishwakarma
5 3878/DEL/2012  Air powered sausage filler 18.022020 332317 Dr. K. Narsaiah
Dr. S.K. Devatkal
6 10/DEL/2011 Apparatus For Production of 24.012020 330252 Dr. K. Narsaiah
Microcapsules Dr. H.S. Oberoi
Patents Filed (2020)

Application Date of Inventors

Number Filing

1 202011012279  Novel process for preparation of soft 21.03.2020  Ms. Prerna Nath
aonla candy Dr. Sakharam J. Kale
Dr. R K. Vishwakarma
Dr. D.N. Yadav
Dr.R.K. Singh

2 202011021332  Process for preparation of rose petal jam 21.05.2020  Dr. Mridula D.
Dr. Deepika Goswami
Dr. R K. Vishwakarma
Er. Akhoon A. Bashir
Er. Indore Navnath

Dr.R.K. Singh
3 202011037651 Mechanized system for primary roasting 01.09.2020  Ms. Kalyani Sharma
of raw makhana seeds and process thereof Dr. S. Patel
Dr. R K. Vishwakarma
Dr. Mridula D.

Dr. S.N. Jha




Post-Harvest Machinery and Equipment
Testing Centre (PHMETC)

The Post-Harvest Machinery and Equipment Testing Centre (PHMETC), ICAR-CIPHET, Ludhiana
has tested 11 machines during 1 January - 31 December 2020 earning a total testing fees of Rs.
1411470 (Rupees Fourteen Lakh Eleven Thousand Four Hundred Seventy).

S.No. Name of the Machine Name of Industry Testing Fee received
(Rs.)

1. Mini Rice Mill Ramsons Impex, Bhagwanpur, Uttrakhand 207400.00

2. Mini Rice Mill S.R. Engineering & Services, Wardha, 125477.00
Maharashtra

3 Air Screen Grain Cleaner M.G. Industries, Batala, Punjab 361911

4 Mobile Tractor Operated Rice Mill

5 Mini Dhal Mill

6. Flour Mill (Cabinet Type) Ramsons Impex, Bhagwanpur, Uttrakhand 354771

7 Flour Mill 3HP

8 Flour Mill SHP

9 Mini Rice Mill Lal Ji and Sons, Roorkee, Uttrakhand 361911.00

10. Pulverizer (Flour Mill- 3 HP)
11. Pulverizer (Flour Mill- 5 HP)
Total 1411470
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Capacity Building

Capacity Building of Institute Scientific/Technical/Administrative Staff

Scientific Technical Administrative
Within Outside Inter- Within Outside Inter- Within Outside Inter-
Institute Organizations national Institute  Organizations national Institute Organizations national
(India) (India) (India)
Number of persons 0 26 1 1 7 0 1 15 0
Total number of days 0 339 7 14 65 0 15 30 0
Amount spent (Rs. in lakhs) 6.92 lakhs
S. Name Title of HRD programme Venue Number of
No. days
Scientific
1. Dr. Sandeep Mann Management Development programmes ~ ICAR-NAARM, 14
on ‘Leadership development’(a pre-RMP  Hyderabad
programme)
2. Dr. K. Bembem FPO’s linkage with extension, inputs, PAU, Ludhiana 2
infrastructure, value addition and market
3. Dr. Renu Balakrishnan Training programme on ‘Innovative ICAR-NAARM, 5
practices in extension research and Hyderabad
Evaluation’
4. Dr.Renu Balakrishnan Summer school on ‘Cutting-edge epitome ICAR-CIPHET, 21

of processing, value addition and waste ~ Ludhiana
utilization of horticultural crops for
augmentingfarmers income’

5.  Dr. D.N.Yadav Management Development programmes ~ ICAR-NAARM, 14
on ‘Leadership development’(a pre-RMP  Hyderabad
programme)

6. Dr.D.N.Yadav Workshop on ‘Preparation of EFC/PIB ISTM, New Delhi 2
projects’

7. Dr.Mridula D. Management Development programmes ~ ICAR-NAARM, 14
on ‘Leadership development © (apre-RMP  Hyderabad
programme)

8 Dr. MridulaD. Training workshop for vigilance officer ISTM, New Delhi 2
of ICAR for scientific staff

9.  Dr. BhupendraM Training programme on ‘PLC and ICAR-CIAE, Bhopal 2

Ghodki microcontrollers’
10. Dr. Poonam One day workshop on ‘Challenges in NIPHM, Hyderabad 1

sample preparation, column/chemistries
selection with new chromatography
instrument’

11.  Dr. Poonam Two days workshop on ‘Lab forum NIPHM, Hyderabad 2
India-2019’
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12.  Dr. GuruP. N.

Dr. Guru P. N.

Capacity Building

Title of HRD programme Venue Number of

days
1

One day sensitization workshop on PAU, Ludhiana

‘Impending insect threats in Punjab’

Workshop on ‘Preparation of EFC/PIB ISTM, New Delhi 2
projects’

14.  Dr. Deepika Goswami Winter school on ‘Technological advances ICAR-NDRI, Karnal 21

Mr. Vikas Kumar

Sh. Vishal Kumar

Administrative
Sh. B. C. Katoch

Sh. Rajendra Kumar

Sh. Gurdial Singh

Sh. B. C. Katoch

Smt. Jasvir Kaur

Sh. Igbal Singh

Sh. Hajari Lal Meena

Sh. B. C. Katoch

in functional foodingredients and validation

of their claims’

Winter school on ‘Recent advances in fish CAU, Agartala 21
processing, value additionand waste

utilization’

One day sensitization workshop for head ISTM, New Delhi 1

of the administration andfinance officers

One day sensitization workshop for head ISTM, New Delhi 1
of the administration andfinance officers

One day sensitization workshop for head ISTM, New Delhi 1
of the administration andfinance officers

One day sensitization workshop for head ISTM, New Delhi 1
of the administration andfinance officers

Training programme on ‘Public procure- ~ ISTM, New Delhi 3
ment for central govt. officers’

Training programme on ‘Public procure-  ISTM, New Delhi 3
ment for central govt. officers’

Training programme on ‘Public procure- ~ ISTM, New Delhi 3
ment for central govt. officers’

Management development programme on  ISTM, New Delhi 2
‘Administrative and financial management

for deputy secretaries, chief administrative

officers, chief finance and account officers,

SAOQO’s undersecretaries and SFAOs’

Workshop for improving skills of adminis- ISTM, New Delhi 2
trative staff of ICAR dealing with court

cases
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Trainings Organized

Entrepreneurship Development Programme

Five entrepreneurship development programmes were organized under the CRP on SA Project on
“Establishment of modern agro-processing centers for fruits and vegetables™ at ICAR-CIPHET,
Ludhiana. Eighteen budding entrepreneurs from different places of Punjab were trained and
successfully completed the programme during this year.

No. of participants Duration
1. Processing and value addition of amla 02 6-10 January 2020
2. Processing and value addition of onion 03 26-28 May 2020
3. Processing and value addition of green chilli 03 24-26 August 2020
4. Processing and value addition of green chilli 06 31 August-2 September 2020
5. Processing and value addition of amla o4 23-28 December 2020




Trainings

Entrepreneurship development programme on ‘Processing and value addition of green chilli’

An entrepreneurship development program  one person. Dr. Pankaj Kannaujia, Scientist and
was conducted on ‘Tomato processing and  Dr. V. K. Saharan, coordinated the training
value addition’ during 11-13 March 2020 for ~ program at ICAR-CIPHET, Abohar Campus.
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HRD Programmes Organized

Programme Title Numberof Duration

Participants

Entrepreneurship Development Programme (EDP)

L. Drying and dehydration of fruits and vegetables 12 01-04 January 2020
2. Aonla processing and value addition 2 06-10 January 2020
3. Drying technology of vegetable 17 24-26 February 2020
4. Microencapsulation of food ingredients 1 26-29 February 2020
5. Processing and value addition of tomato 1 11-13 March 2020
6. Processing and value addition of onion 3 26- 28 May 2020
7. Three days training to budding entrepreneur on chemical- 1 14-16 July 2020
free jaggery production
8. Processing and value addition of green chilli 3 24-26 August 2020
9. Processing and value addition of green chilli 6 31 August -
2 September 2020
10. Ready to constitute makhana kheer mix 1 7 July 2020
11. Process for preparation of fat-free flavoured makhana 1 7 July 2020
12. Process for preparation of rose petal jam 1 24 August 2020
13. Ready to constitute makhana kheer mix 1 7-8 September 2020
14. Process for preparation of fat-free flavoured makhana 1 9 September 2020
15. Training on groudnut/soya processing 2 8-9 October, 2020
16. Preparation of soy milk and tofu 2 8-9 October 2020
17. Processing and value addition of amla 4 23-28 December 2020
Farmer’s Training
Importance of post-harvest technology 30 06-10 January 2020
2. Post-harvest management of paddy and value addition 50 16-18 January 2020
of rice
3. Packaging of coarse food grains specially millets and its 26 12-14 March 2020
processed products
4. Production of solid and granular Jaggery 02 15 July 2020
5. Rabi crops management 40 03 December 2020
6. Soil management 21 05 December 2020
7. Demonstration of fruit and vegetable processing machine 41 11 December 2020
8. Demonstration of sprinkler irrigation for crop production 20 27 February 2020
9. Grain storage and warehousing 50 15 December 2020
SCSP Training
1. Post-harvest management of paddy and value addition of 50 16-18 January 2020
rice’at Sanjenthong, Imphal East
2. Processing and value-addition of cereals 15 25-27 November 2020
ATMA Sponsored
1. Post-harvest management of fruits and vegetables 25 10-14 February 2020
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Farmers training on Importance of post-
harvest technology

Farmers training on ‘Importance of post-
harvest technology’ was conducted at ICAR-
CIPHET for 30 farmers from Jalgaon district

Farmers training on Post-harvest
management of paddy and value addition
of rice

Farmers training on ‘Post-harvest
management of paddy and value addition of rice’
was conducted at Manipur during 16- 18

HRD Programmes Organized

Annual Report 2020

of Maharashtra during 06-10 January 2020.
The training programme was sponsored by
Project Director, ATMA, Taluka Agricultural
Office, (Bodwad Chopda & River),
Maharashtra.

ety

January 2020 under the Scheduled Caste Sub-
Plan (SCSP) scheme of Government of India.
The training programme was conducted in
collaboration with the Department of Agriculture,
Govt. of Manipur wherein 50-members
participated in this.



Agri business training programme on
packaging of coarse food grains specially
millets and its processed products

Agri Business training Programme for
farmers on ‘Packaging of coarse food grains
specially millets and its processed products’ was
organized from 12-14 March 2020 at ICAR-
CIPHET, Ludhiana. Twenty six farmers and
aspiring young agripreneurs from Chamoli
District of Uttarakhand were trained in

1B
ICAR - CENTRAL INSTITUTE OF POST HARVEST ENGINEERING & TECHNOLOGY ’:

Agri business training programme on
Groundnut/ Soy processing

Agri Business training Programme on
‘Groundnut/ Soy processing’ was organised at

HRD Programmes Organized
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processing and packaging of millets and coarse
grains under the Agri-Business Incubation
scheme of ICAR, Ministry of Agriculture and
Farmers welfare. The programme aimed to
impart hands-on training and upgrade the
technical skills of the progressive farmers and
budding entrepreneurs in, processing,
packaging of coarse food grains especially
foxtail, pearl millet, sorghum, quinoa and buck
wheat.

ICAR-CIPHET, Ludhiana during 08-09
October 2020. Two budding entrepreneurs Mr.
Hitesh Sharma & Ms. Rinkal Handa attended
this training.




Online training program on Post-harvest
management of agricultural produce during
natural calamities/disaster

ICAR-CIPHET organized three days
online training program on ‘Post-Harvest

O Zoow Marting

Skill development training on Processing
and value-addition of cereals under
Scheduled Caste Sub Plan (SCSP)

Skill Development Training on ‘Processing
and Value Addition of Cereals’ under Scheduled
Caste Sub Plan (SCSP), Gol was conducted
from 25 - 27 November 2020 at ICAR-

HRD Programmes Organized

Management of Agricultural Produce during
Natural Calamities/Disaster’ from 19-21
October 2020 through video conferencing
mode, in collaboration with the National Institute
of Disaster Management (NIDM), New Delhi.

a"..‘ L TS porticipants oa the mapting

O0D0CDfDBODO00D000®m®B

CIPHET Ludhiana. A total of 15 participants
from weaker section of the society were
provided hands-on training. Series of lectures
on Processing and Value Addition of cereals
were conducted. Value added products from
wheat, barley, popped maize and sorghum and
bakery products such as gluten free muffins were
prepared by the participants.

l"AR CENTRAL INSTITUTE OF POST HARVEST ENCINEERING &TECHNOLOG j
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HRD training on effective health
management for enhancing work efficiency

HRD training programme on ‘Effective
Health Management for Enhancing Work
Efficiency of ICAR Employees’ was organised
during 28-30 December 2020. Ten personnel
(including Technical, Administrative, Skilled

HRD Programmes Organized
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Support Staff) participated in it. The objective
was to acquaint the participants regarding
managing their health effectively such that they
are able to discharge their duties efficiently in
these pandemic (COVID-19) times. The
training comprised of sessions on physical
health, mental health, stress management, etc.
through both online and offline mode.

" [CAR - CENTRAL INSTITUTE OF POST HARVEST ENGINEERING & TECHNOLOGY |

Name of College/ University

1. Islamic University of Science & Technology,
Awantipora, Kashmir, J&K

2. Vision Institute of Technology, Hathipur,
Maharajpur, NH-2, G.T. Road, Kanpur,
Uttar Pradesh

3. Acharya N. G. Ranga Agricultural University,
Andhra Pradesh

4, MPUAT, Udaipur, Rajasthan

5. Baba Banda Singh Bahadur Engineering
College, Fatehgarh Sahib, Punjab

Duration No. of
Students
B. Tech, 1 January to 30
Food Technology 31 March 2020
B. Tech student 09 January - 1
08 February 2020

B.Sc (Hons.)/ 01-29 February 2020 25

B.Tech (Agri Engg.)

B.Tech. 21 December 2019- 1

(Food Tech.) 31 March 2020

B.Tech. 01 January- 1
31 March 2020




HRD Programmes Organized

Dr. Guru, P.N. delivering lecture in HRD programme

Dr. Rahul Kumar Anurag interacting with participants

Annual Report 2020



Skill development training programme on
Mechanization of post-harvest operations

Skill Development training programme on
‘Mechanization of post-harvest operations’ was
conducted during 01-29 February 2020. The

HRD Programmes Organized
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training programme was sponsored by
ANGRAU- IDP, under World Bank NAHEP,
for 25 number of students from 4 different
colleges of Acharya N. G. Ranga Agricultural
University, Andhra Pradesh.

Director, ICAR-CIPHET with scientists and trainees




Krishi Vigyan Kendra (KVK)

Trainings

Training on Drying technology of vegetable

Three days training programme was conducted on ‘Drying technology of Vegetable’ from 24-
26 February 2020 at KVK, ICAR-CIPHET, Abohar. Seventeen Anganwadi workers from
surrounding villages of Abohar were trained for preparation of pickles from different vegetable crops.

Training on Management of rabi crops

One day training Programme on ‘Management of Rabi Crops’ was conducted at KVK, ICAR-
CIPHET, Abohar on 03 December 2020. Forty farmers from surrounding villages of Abohar
participated and completed the training programme.

< ‘ Wﬂ%ﬂ{iﬂu.
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Training on Soil health management on World Soil Health Day

KVK, ICAR-CIPHET, Abohar celebrated World Soil Health Day and organized training on
‘Soil health management’ on 05 December 2020. Twenty farmers took part in this training

programme.

= | -

Training and Demonstration on Post-harvest machine for fruit processing

Training cum Demonstration on ‘Post-harvest machine for fruit processing” was conducted on
11 December 2020 at KVK, ICAR-CIPHET, Abohar. About 41 farmers were introduced to
mechanised operation of fruit processing.




Training cum awareness programme on Grain Storage and Warehousing

Training cum awareness program on ‘Grain Storage and Warehousing” was organized at KVK,
ICAR-CIPHET, on 15 December 2020 in collaboration with Central Warehousing Corporation
(CWC) Abohar. About 50 farmers from surrounding villages of Abohar participated in this training.

WWMWH

Demonstrations

Demonstration of Sprinkler irrigation for crop production

Demonstration of ‘Sprinkler irrigation for crop production’ was conducted on 27 February
2020 at KVK, ICAR-CIPHET, Abohar. Twenty farmers from surrounding villages of Abohar
participated and completed the training programme.

Annual Report 2020
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Crop Residue Management (CRM) demonstrations

Crop Residue Management Demonstrations were carried out in selected villages of Abohar
and Fazilka block covering an area of about 35 hectare land using machinery from custom hiring
Centre. In addition one CRM demonstration was also laid down by using KVK machinery in
Gobindgarh village on an area of about 10 hectare.




Title of Programme (Trainings /Workshop /Seminar /Program) Date of No. of
Programme Participants

1. Sensitization Program on Agribusiness Entrepreneurship Development 3 March 2020 25
through Agro Processing

2. Processing of Agricultural Commodities (wheat milling, pulse milling 21-26 December 01
& spice grinding) 2020
S

15 SENSITIZATION PROGRAM 52
on

1 | Agribusiness Ent p urship b
through Agro Processing
under

- . AB| PROJECT
z.\“;: TN W —uven aft

wiral bnatibetn of

Program on Agribusiness Entrepreneurship Development through Agro Processing at Malakpur Bet
Ludhiana on 3 March 2020

ICAR-CIPHET

Produce Process. Prosper

'. ; 8 GR-BUSINESS INCUBATION CEN
P (ABI)

NAIF Component-Il

| INCUBATION FUND
Undor

:tual Property & Technology

‘Management (IP&TM} Unit .

ICAR: Pusa, New Delhi

'Fosterng Innovatin, Enpowering Agriprenéurs’
|CAR-Central Institute of Post-Harvest
: Enginesring & Technology
Ludhiana, PO : PAU-141004
Contact - 0161-2313135, 96766-21203
" [An 150 9001:2015 Dertiied Instistios)
www clphetin

Training on “Processing of Agricultural Commodities (wheat milling, pulse milling & spice grinding)”
to Mr. Mandeep Singh, Ludhiana during 21-26 December 2020
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Swachh Bharat Abhiyan

During the reporting period, the Swachh Bharat Abhiyan activities were performed
enthusiastically as per the guidelines of the council. The activities such as cleanliness drive, aware-
ness program, digitization of office records, disposal of old files and items, beautification of the
institute campus and displaying banners showing the importance of swachhta have been con-
ducted during the year. While engaging in physical activities, the standard norms of guidelines
concerning COVID-19 (wearing mask/ maintaining Physical distance/ avoiding physical contact
etc.) circulated by the Government of India /ICAR have been strictly followed.

The “Swachhata Pakhwada” was celebrated with high spirit from 16 — 31 December 2020.
All staff of ICAR-CIPHET, Ludhiana and Abohar actively participated in the events. The
“Swachhata Pakhwada” was started by taking swachhata pledge through video conferencing on
16 December 2020. Dr. Nachiket Kotwaliwale, Director, ICAR-CIPHET, Ludhiana delivered a
speech regarding the importance of swachhata in daily life and participation of each individual in
the Pakhwada. Various types of activities were conducted in campus and nearby areas during this
Pakhwada.

Among these activities, one activity was organized as Kisan Diwas on 23 December 2020
through online mode. Different farmers participated and a few of them shared their experiences in
village cleanliness maintenance and they also appreciated the role of ICAR-CIPHET for post-
harvest management.

Commencement of Swachhta activities at ICAR-CIPHET, Ludhiana

Tiffe gfdes 2020




Swachh Bharat Abhiyan

Staff involving in Swachhta activities at [ICAR-CIPHET, Abohar
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Swachh Bharat Abhiyan

Sensiting villagers on Swachhta Cleaning roads as a part of Swachhta Abhiyaan

Interaction of ICAR-CIPHET, Abohar staff with
villagers

Swachhta Awareness Campaign in street




Major Events Organized

Sr.

No.

—

A e

o0

10.
11.

12.

13.
14.
15.
16.

17.
18.
19.

Event

Republic Day Celebration

World Potato Conclave Live Telecast

International Women’s Day Celebration

International Yoga Day Celebration

Institute Research Council (IRC) Meeting

Independence Day Celebration

Live telecast program on PM Kisan Nidhi and Atamnirbhar

Krishi

oMTYT fRvdl uRgdTST

qIyvT A8

fa=l Prafaren @ MRl S @ JAAR W AR

Yoga event to commemorate during 150th Birth anniversary

of Mahatma Gandhi

Vigilance Awareness Week

Rashtriya Ekta Diwas
Indian Constitution Day
World Soil Health Day

Virtual Business Meet on Post-Harvest and Value Addition

Technologies Developed at ICAR-CIPHET, Ludhiana

Kisan Diwas

Live telecast of PM Kisan Samman Nidhi Yojna

Meeting of Scientific Advisory Committee (SAC) of KVK,
Abohar

Annual Report 2020

Date

26 January 2020
28 January 2020
08 March 2020
21 June 2020
08-10 July 2020
15 August 2020
09 August 2020

14-28 September 2020

17 September 2020
25 September 2020
30 September 2020

27 October -
02 November 2020

31 October 2020
26 November 2020
05 December 2020
10 December 2020

23 December 2020
25 December 2020
31 December 2020

Duration
(GEV/D)

1
1
1
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Major Events Organized

Republic Day Celebration

ICAR-CIPHET celebrated 71* Republic Day to honour the date on which the Constitution of
India came into effect. On this occasion Dr. R.K. Singh hoisted the tricolour and addressed the
staff of the institute. Different cultural and sports activities were organized for staff and their family
members after the flag hoisting ceremony.

—

Kids participating in the race competition

Tiffe gfdes 2020



Major Events Organized

International Women’s Day Celebration

ICAR-CIPHET celebrated International Women’s Day (IWD) on 8 March 2020. Dr. (Mrs.)
Gurinder Kaur Sangha, Dean, Post Graduate studies, Punjab Agricultural University, Ludhiana,
was the chief guest of the function. The similar function was also organized at KVK, Abohar under
ICAR-CIPHET Ludhiana where 44 participants attended the function. Dr. Manju Bala, chairperson,
women cell and IWD organizing committee, ICAR-CIPHET, Ludhiana, welcomed all the participants
and enlightened the gathering by sharing the history of International Women’s Day. The chief guest
Dr. (Mrs.) Gurinder Kaur Sangha, Dean, Post Graduate studies, PAU, Ludhiana emphasized on
the need of empowering women and gender equality for better society. She further added that
gender equality can be achieved when we believe, we are equal, and independent socially as well
as economically. She voiced the importance of upbringing of girl child and family values and urged
everyone to support gender equality. Director, ICAR-CIPHET, Ludhiana elaborated the audience
about the women centric programs organized by the Institute. He also accentuated that prevailing
discrimination and preference for boy child in Indian society is still there, and discussed ways to
mitigate gender disparity. Dr. Mridula D, I/C Head FG &OP division and chairperson of Institute
women complaint committee stressed that self-confidence, and believe in one self is key to empower
women. Shri HL. Meena, Senior Administrative Officer, ICAR-CIPHET, Ludhiana shared his
experiences on gender disparity that still exist in certain villages in some states of India. All women
scientists also shared their views. A poem for women was recited by Dr. Vikas Kumar, Scientist,
ICAR-CIPHET, Ludhiana. Dr. Bembem, Scientist, ICAR-CIPHET, Ludhiana proposed vote of
thanks.

INTERNATIONAL
WCOMEN’S DAY

Dr. R.K. Singh, I/c Director welcoming Dr. (Mrs.) Gurinder Kaur Sangha, Dean, PGS, PAU on
International Women’s Day
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Major Events Organized

International Yoga Day Celebration

ICAR-CIPHET celebrated International Day of Yoga (IDY) on 21 June 2020 at ICAR-CIPHET.
This year’s theme ‘Ghar Ghar me Yog’ which signifies the importance of staying at home and
practice Yoga with family while observing social distancing. Staff and their entire family celebrated
the day staying at home keeping away from contagious Corona virus as suggested by Ministry of
AYUSH.

CIPHET staff with their kids participation in International Yoga Day




Major Events Organized

Independence Day Celebration

The institute celebrated 74" Independence Day at both the campuses on 15 August 2020. Dr.
R.K. Singh, Director (Acting), ICAR-CIPHET unfurled the Tricolour in Ludhiana campus and
addressed the staff on the occasion. He stressed upon the importance of post-harvest management,
maintaining health and hygiene, taking Covid-19 precautions, and staying positive.

\*\‘\‘ .

Dr. R.K. Singh, I/c Director hoisting the National Flag on 74'" Independence Day
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Major Events Organized

Vigilance Awareness Week

ICAR-CIPHET, Ludhiana and Abohar Campus observed the Vigilance Awareness Week and
organized the different activities during 27 October- 2 November 2020. The week started with
the pledge taking ceremony by the I/c. Director, Sr. Administrative Officer, Finance & Accounts
Officer, all the scientists, technical and administrative staff of both the campuses of the Institute.
Slogan and poster competition on " AR 3R g 9Rd’ were organized with certificate
distribution to the winners. A virtual workshop on ‘Corruption Free INDIA, Prosperous INDIA’
was organized on 2 November 2020 through google meet. The Chief Guest of valedictory function
and Guest Speaker for the Workshop, Mr. Rohit Mehra, IRS, Assistant Commissioner, Income
Tax Office, Ludhiana delivered his talk and shared his experiences and views to make India vigilant
and prosperous. The week was concluded on 2 November 2020 with presentation of certificates
to the winners of poster and slogan competition. Dr. Nachiket Kotwaliwale, Director, ICAR-
CIPHET expressed his views on Ad@ 9Rd 3R ¥ R and emphasized to work with highest
level of honesty, integrity and dedication for the growth of the Institute and benefit of the stakeholders.




Major Events Organized

Commemoration of 151* Birth Anniversary of Mahatma Gandhi
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Yoga Event

To commemorate 150" Birth anniversary of Mahatma Gandhi, father of the nation, a series of
programs were organized at [CAR-CIPHET, Ludhiana during 25 September- 2 October 2020.In
this series, Yoga event was organized at Institute campus, on 30 September 2020 at 7.30 am.
ICAR-CIPHET staff and their family members participated in this event.
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Major Events Organized
Webinars

National Webinar on ‘Business Opportunities in Fish Post-Harvest

Dr. R.K. Singh, I/c Head, ToT Division and Vikas Kumar, Scientist (FPT) coordinated a national
webinar on ‘Business Opportunities in Fish Post-Harvest” on 05 June 2020. Dr. C.N. Ravishankar,
Director, ICAR-CIFT, Cochin was expert speaker. About 1200 participants registered for the
event and 700 participated in live session.

@ ICAR-CENTRAL INSTITUTE OF POST TENGINEERING & T

d OST HARVES & TECHNOLOGY (CIPHET
Watch Live on ‘Business Opportunities in Fish Post-Harvest’ at 3:00 PM at ICAR-CIPHET on #SewakTV

1.380 views - Streamed live on 5 Jun 2020 il 152 g & SHARE =, SAVE -
Virtual Business Meet on Post-Harvest and Value Addition Technologies
developed at ICAR-CIPHET, Ludhiana

ICAR-CIPHET organized a Virtual Business Meet on post-harvest and value addition technologies
developed by the institute on 10 December 2020. The meeting aimed at showcasing some recently
developed technologies to the prospective stakeholders, food processors, entrepreneurs, impending
start-ups, machinery manufacturers, farmers and rural youths. A total of 450 national as well as
international stakeholders attended the virtual meeting. Altogether 12 business viable technologies,
including machines for makhana processing, wadi making, live fish carrier system, horticultural and
speciality products processing machines, their related technologies and also processes for speciality
product were showcased during the meeting to encourage the firms/entrepreneurs/ agripreneurs
for establishing the agribusiness enterprise.

B
ICARY( HET




Major Events Organized

Live telecast on PM Kisan Money Transfer

ICAR-CIPHET organized live telecast on PM Kisan money transfer on 25 December 2020. Staff
and 40 farmers participated in the live telecast under Pradhan Mantri Kisan Samman Nidhi (PM-
Kisan) via video conferencing.

Farmers with CIPHET scientists participating in live telecast of PM Kisan Samman Nidhi via video
conferencing

Annual Report 2020
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Major Events Organized

SAC (Scientific Advisory Committee)

Scientific Advisory Committee meeting was organized on 31 December 2020 by KVK, ICAR-
CIPHET, Abohar under the chairmanship of Dr. Nachiket Kotwaliwale, Director [CAR-CIPHET.
Dr. Ramesh Kumar I/c KVK, ICAR-CIPHET, Abohar and Member Secretory, SAC presented
the achievements of KVK for 2020 and action plan for 2021. All together 30 Officers and Scientist
from PAU, and ICAR-CIPHET participated in this meeting.

Dr. Nachiket Kotwaliwale, Director chairing the meeting of Scientific Advisory Committee at
KVK,Abohar
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Linkages & Collaboration

ICAR-CIPHET inks MoU with IIFPT, Thanjavur, Tamil Nadu

ICAR-CIPHET signed MoU with Indian Institute of Food Processing Technology (IIFPT),
Thanjavur on 13 January 2020 to facilitate a collaborative program of research, skill development,
consultancy, institutional development, information dissemination and students in-plant training.

ICAR-CIPHET signs MoU with GADVASU, Ludhiana, Punjab

ICAR-CIPHET and Guru Angad Dev Veterinary and Animal Sciences University (GADVASU),
Ludhiana have entered into an agreement on 24 August 2020 under which both the institutions will
cooperate with each other in academic and research pursuits.

Annual Report 2020
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[car-Ciphet develops portable
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webinar on 'Business Opportunities
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CIPHET develops low-costwasher-cum-purifer
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ICAR-CIPHET hosts wehshop on effect of
Covid on post-harvest food handling
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CIPHET Ludhianna develops
Portable Smart Ultraviolet-C
Disinfectlun Svystem (UViC)
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e Corrier | ICAR old website J 6 » m

Indian Council of Agricultural Research
ee  (Ministry of Agriculture and Farmers Welfare)

KM Portal

The: ICAR-Ceniral Institule of Post-Harvest Engs
the COVID-19 Pandemic

The UWV/C is capable to disinfect the personal items and office stationery, papers, files and simdar lems for redusing the risk of infection among people. Uniike chemical sanilizers, UV-C doas no leave a residue and does
5. 1 works: as a mode of surface sterdization by destroying the nechees acid and 1he DMNA of
5 of the total surfaca area of the objects to be freated { axposed s 25 25 om2, Th e estimated cost of the u'\l Is avDrtmlr;nL ity Rs. 1,500, However, the systam can be scaled up

a5 per the need

The Features of the Portable Smart Ultraviolet-C Disinfection System {UVIC):
1. The portabls system is made of lood-grade stainless slesl coated with reflective matenial on the inner surfaces.
2. The LCD can prompd the user io operale the syslam.
3. The system can be used In two modes

0  For ightweight rerovable objects: A drawer arrangement for placing objects. for exampie, purse, waliets, phones, curmency noles, papers, packed grocenes; files and maska, elc.
0 For items which are fived on surfaces: A hood-shaped arrangernant that can be placed on fed items

4. The alarm beeps after & minimum of six minutes of fima and a g for of the: i peOtess =5 on the LCD,
5. Afer the complation of iradiation ! treatment, switch-off the UV-C light butlon and open the drawer 1o remave the objects. It is sdvisable to ep {fop becomes bottom) the object and irradiate it
B, The users should avold direct expesure of UV-C radiation on body paris, especially syes,
The system has bien testad for inactivation of Escherichia coli a8 classic examples of gr gative bacteria, In this o E coll was spread on LB agar piates and hall portion of each plile was vxposed 1o V-
C radiation. The influenca of the reatmant parameter. thal is, the lime has been investigated on E. coll. Findings indicated that no visible E. coll colonies were observed after six minutes of continuous UV-C exposure
ICAR-CIPHET has granted a licence of this technolpgy to M/s Sakhi Soaps Hindustan Soaps and Salts Company, Prakasam, Andhra Pradesh on 18.05.2020
Thie cost-affective systern has been designed and developed by Dr. K. Narsaiah, Or. Bhupendra M, Ghodki, Er. Yogesh Kadnar and Ms. Surya Tushir led by Dr. R Singh, Direclor, ICAR-CIPHET, Ludhiana, Pungab,
{Source; ICAR-Confral Instiute of Post-Harvest Engineenng and Tecthnology, Ludhiana, Punjab)

Indian Council of Agricultural Research
e (Ministry of Agriculture and Farmers Welfare)

Webmail

With an aim to help the doctors, hospital staff members; media personnel and government officials in maintaining a proper sanitation practice; the ICAR-Central Institute
of Post-Harvest Engineering and Technology, Ludhliana, Punjab has designed a sensor-based Touch-free Dispenser of the Hand Sanitizer. The device has been developed
to promote the practice of hand-sanitization for containing the spread of the deadliest COVID-19 infection.

The smart device works on the principle of automatic obstacle detection with Infra-red proximity sensor and programmable micro-controller. The device dispenses the
alcohol-based hand rub sanitizer from a 3.0 litre tank using a small, yet powerful diaphragm pump. The software controls the dispensing volume of about 3 mi in one go;
which can be further increased or decreased volumetrically, by changing the programme in the software. The instant dispense of the sanitizer is possible once the proximity
sensor senses the presence of hindrance by hands. The user can collect the dispensed volume of liguid from the device in the cupped hand.

The efficient and touch-free mechanism reduces the infection’s risk at use In public places and ensures right volume as per the requirement of the user for hand sanitation
purpose. The device operates on 12V DC electric power supply. The prototype is bullt on a small stainless steel 316 encasing the electronics circuit, This small and smart
device can play a vital role In reducing the infection's risk, The device has been developed by Er. Yogesh Kalnar and Dr. Rahul K. Anurag, Scientists under the guldance of
Dr. R.K. Singh, Director, ICAR-CIPHET, Ludhiana. Punjab.

(Source: ICAR-Central Institute of Post-Harvest Engineering and Technalogy, Ludhiana, Punjab)
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Major Publications

Research Papers (National/International)

Adhikary T, Gill PS, Jawandha SK, Bhardwaj

RD and Anurag RK. Browning and
quality management of pear fruit by
salicylic acid treatment during low
temperature storage. J Sci Food Agric.
2021 Feb;101(3):853-862. doi: 10.1002/
jsfa.10692

Adhikary, T Gill P.S. Jawandhaa, S.K.

Bhardwaj, R.D. and Anurag R.K. (2020)
Efficacy of postharvest sodium
nitroprusside application to extend
storability by regulating physico-chemical
quality of pear fruit. Food Chemistry.
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128934
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Kumar A, Ray M, Gaikwad K, Praveen
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and gene integration analysis through
proteome and transcriptome brings new
insight into salt stress tolerance in
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International Journal of Biological
Macromolecules, 164: 3589-3602

Bala, M., Handa, S., Mridula, D. and Singh,

R.K.,2020. Physicochemical, functional
and rheological properties of grass pea
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R, Dhanya V G, Samota M K. 2020.
Participatory rural appraisal techniques for
problem identification and formulation of
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Extension, Economics & Sociology, 38(9):
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drink beverage for geriatric population.
Journal of Food Science and Technology,
57:32783283.
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pest control, 30, 56.
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Fusarium wilt and growth promotion in
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E.2019. Effect of gum arabic and fruwash
coatings on postharvest quality of summer
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E. 2019. Postharvest treatments to reduce
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89(10): 1633-37

Kannaujia, PK, Asrey R, Singh A K, Mahawar
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Kumar P, Bala M., Singh RK and D Mridula
(2020). Modelling the drying
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meat system under accelerated oxidation
conditions. Journal of Food

Measurement and
Characterization, 14(6), 3250-3262.
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extract on quality characteristics of
reduced-fat meat batter with high oxidative
stability. LWT, 127, 109365.

Kumari K., Mridula D., Kishore A. and
Chitranayak (2020). Extrusion processing
of agri-horti and dairy products: Areview.
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Poonam Choudhary and Dharam Paul
Choudhary (2020). Comparison of
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App. Sci., 9(12): 3297-3302.
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Jain (2020). Influence of selenium and
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Vikas Kumar, Dr. Armaan U Mujaddadi, Dr.
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fishery by-products: Areview. J Entomol
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Vikas Kumar, Dr. RK Singh, Dr. VK Mishra.
Assessment of participants’ response in a
national webinar on business opportunities
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hematological parameters of a freshwater
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Entomol Zool Stud 2020, 8(5):2136-
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Y. Prabhabati Devi, Khwairakpam Bembem
and Th Bidyalakshmi Devi, 2020.
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through Value Addition of Carambola.
Asian Journal of Agricultural Extension,
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Book chapter

Bembem K, Balakrishnan R, Devi TB (2020)
Scope of processing and value addition
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of paddy and rice. Training manual on
post-harvest management of paddy and
value addition of rice. 1-7.

Deep N. Yadav, Sangita Bansal, Surya Tushir,
Jasnoor Kaur, Kanika Sharma (2020).
Advantage of biofortification over
fortification technologies. In Om Prakash
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Pradeep Sharma, Sewa Ram, Gyanendra
Pratap Singh (Eds.), Wheat and Barley
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Post-harvest processing technologies of
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Biological disease control agents in organic
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Springer Nature Singapore Pvt. Ltd. p
509-522.

Kale S J, Nath P. 2020. Application of plastics
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change. ISBN-3: 978-0-367-34529-7,
CRC Press, Taylor & Francis Group,
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Outbreak and Different Shades of ITS
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Brothers.

Malathi V M, Sharma K, Damale R, Samota
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2020. Impact of climate change on the
production of secondary metabolites in
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Research Management, Hyderabad,
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Singh SK, Kasana RC, Yadav RS and Pathak
R (2020) Current Status of Biologically
Produced Nanoparticles in Agriculture. In
Mansour Ghorbanpour et al (eds.)
Biogenic Nano-Particles and their Use in
Agro-ecosystems, Springer pp 393-406.

E-Articles

Bibwe B, Jalgaonkar K, Kannauji P. 2020.
Canning of Litchi, Agriculture & food E-
Newsletter, 2(6):558-559.

Dukare A., Kaur N. 2020. Food Bioterrorism:
Concepts and Categories. Food and
Scientific Reports 1: 39-41. A general/
popular article published in E-magazine.
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Ghodki, B.M., (2020). Discrete element
modeling to predict flow dynamics of black
pepper in cryogenic precooler. Agri News
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Delhi. agrinewsnetwork.in/articles.
php#art_75.

Narsaiah, K., Ghodki, B.M., Kalnar, Y.B.,
Tushir, S., and Singh R.K. (2020).
Portable Smart Ultraviolet-C Disinfection
System (UViC). Agri News Network,
Agriculture Today Group: New
Delhi. http://www.agrinewsnetwork.in/
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Th. Bidyalakshmi Devi, K. Bembem and
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Th. Bidyalakshmi Devi, K. Narsaiah, Yogesh
B Kalnar and K. Bembem (2020). 3D
Food printing: An emerging technology in
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3d-food-printing-an-emerging-
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237-240.
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Thongam Sunita and Shaghaf Kaukab
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vegetables-an-approach-for-
entrepreneurship-development

Tushir S (2020). Understanding Coronavirus
(Covid-19). Agri News Network,
Agriculture Today Group: New Delhi.




http://www.agrinewsnetwork.in/
articles.php#art_97.

Leaflet

Vishwakarma R.K., Mridula D., Kumar
Sonmati R., Arora S., R.K. Singh (2020).
Process Technology for Antioxidant Rich
Jamun Bar. ICAR-Central Institute of
Post-Harvest Engineering & Technology,
Ludhiana, Punjab, publication no. ICAR-
CIPHET/Pub./2020-21/02, pp. 1-2.

E-Leaflet

Singh R.K, Narsaiah, K., Kalnar, Y.B., Ghodki,
B.M. (2020). E-Leaflet on Pandemic and

its impact: Post-harvest operation, pp. 1-
5.

Technology Information Booklet

Singh, R.K., Singh, R., Narsaiah, K., Kalnar,
Y. B., Ghodki, B.M., Anurag R.K., and
Tushir. S. (2020). Information Booklet:
Enduring Technologies developed by
ICAR-CIPHET during COVID-19
Pandemic. pp. 1-24, (July 01, 2020).
Ludhiana: ICAR-CIPHET.

Technology published

Surya Tushir, S.K. Tyagi, V. Chandersekar,
A.K. Jaiswal (2020).Microbial Protein
using Corn Cob. Published in Creating
Wealth From Agricultural Waste, Indian
Council of Agricultural Research, New
Delhi. p. 9.

Surya Tushir, S.K. Tyagi, V. Chandersekar,
A.K. Jaiswal (2020). Utilization of Corn
Cob Powder for Kulhad Making.
Published in Creating Wealth From
Agricultural Waste, Indian Council of
Agricultural Research, New Delhi. p. 10.

Paper in Conference Proceeding

Kalnar, Y. B., Kumari A., Devi, T. B. and
Ghodki, B. M. (2020). Prototype
development for automatic sorting based
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on the weight of tomato. Presented in 54
Annual Convention of Indian Society of
Agricultural Engineers (ISAE) &
International Symposium on Artificial
Intelligence Based Future Technologies in
Agriculture, Hyatt Regency, Pune India
(07-09 Jan, 2020).

Popular articles (Hindi and English) in
Summer School/Winter school / Technical
bulletin /Training manual etc.

gl S (2019), W THEPRY Ud Hod
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TRERT (2019), WTp D T ARETd: AT
PI IO R FGRET B Y| TR
W, 99 3, 3fh 2 (SFers—faamR), o

60—67.
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41(9): 35—37.
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JAWHUT WA, 99 3, 3 1 NEfarvd
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RIS 9T (s Ra=R ) gd I
82.

Bidyalakshmi Devi Th, Khwairakpam
Bembem, and Yogesh B Kalnar (2020)
Post-harvest processing technologies of
paddy. Training manual on Post-Harvest
Management of paddy and value addition
of rice. 16-18 Jan, 2020 under SCSP.
pp.-8-17.

Devi, T.B., Kalnar, Y.B., & Ghodki, B.M.
(2020). Machinery for paddy processing.
In Bembem, K., Devi, T.B., Muzaddadi
A.U.,, Singh

A.K.C.,, & Devi, Y.P. (Eds). Training Manual
on Post-Harvest Management of Paddy
and Value Addition of Rice, pp. 45-55.
(Nov 16-18, 2020). Ludhiana: ICAR-
CIPHET.
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Kaur S, Samota M K, Rani H. 2020. World
Environment Day 2020: Celebrate
biodiversity-The more variety, the better
society. Food and Scientific Reports, 1(6):
10-12

Kaur S, Samota M K. 2020. Current scenario
of health care professionals headed for
attaining victory against deadlier COVID
19. Food and Scientific Reports, 1:60-62

Kaur S, Samota M K. 2020. Sustainability and
precision in Indian agriculture: a need of
the day. Biotech express, 8(85): 18-20

Khwairakpam Bembem., Devi T.B.,
Muzaddadi AU, Singh AK.C. and Devi
Y.P. (2020). Training manual on Post-
harvest management of paddy and value
addition of rice, SCSP of ICAR-Central
Institute of Post-Harvest Engineering and
Technology, Ludhiana-141004, (Jan 16-
18, 2020).

Manju Bala (2020). Maize based gluten free
bakery products. In Training manual on
Post-Harvest Processing and Value
Addition of Cereals, pp 37-42.

Pankaj Kumar, Harpreet Kaur Jambh and
Achhardeep Dhiman (2020). Is cryo-
grinding of spices better than conventional
grinding? Food and Scientific Reports,
Volume: 1, Issue: 7, Page 6-9.

Pankaj Kumar, Harpreet Kaur Jambh and
Achhardeep Dhiman (2020). Is cryo-
grinding of spices better than conventional
grinding? Food and Scientific Reports,
Volume: 1, Issue: 7, Page 6-9.

Rani H, Kaur S, Samota M K. 2020.
CRISPR/CAS?9 system: A revolution in
the era of genome editing and beyond.
Food and Scientific Reports, 1(6): 34-38

Rani H, Samota M K, Kaur S. 2020. Sucrose-
starch metabolism in plants under drought
stress. Agriculture & food: E-newsletter,
2 (7):793-795




S Korouhanba, W. Nupendra, Th.
Bidyalakshmi Devi and Khwairakpam
Bembem. By-product utilization of Paddy.
Training manual on Post-Harvest
Management of paddy and value addition
of rice. 16-18 Jan, 2020 under SCSP.

Sethi S., Mridula D., and Singh, R. (2020).
Training Manual for Skill Development
Training on ‘Processing and Value Addition
of Cereals’ under Schedule Caste Sub
Plan (SCSP) scheme, Gol, ICAR-Central
Institute of Post-Harvest Engineering and
Technology, Ludhiana-141004, Punjab.

Sharma A, Nath P, Kale S J. 2020. Ultrasonic
Processing of Foods- An Overview. Indian
Food Industry. 2(5): 33-43.

Th. Bidyalakshmi Devi, and Sandeep P
Dawange Packaging and storage of
paddy and rice. Training manual on Post-
Harvest Management of paddy and value
addition of rice. 16-18 Jan, 2020 under
SCSP.

Major Publications
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Th. Bidyalakshmi Devi, Khwairakpam Bembem

and Yogesh B Kalnar (2020) Post-harvest
processing technologies of paddy. Training
manual on Post-Harvest Management of
paddy and value addition of rice. 16-18
Jan, 2020 Under SCSP.

Th. Bidyalakshmi Devi, Yogesh B Kalnar and

Bhupendra M Godhki. Machinery for
paddy processing. Training manual on
Post-Harvest Management of paddy and
value addition of rice. 16-18 Jan, 2020
under SCSP.
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Participation in Conferences/Symposia/
Workshops/Meetings

e Ajinath Dukare attended 3 days online “International Workshop on Application of Statistics in
Science and Technology using SPSS” organized by world food preservation center, USA
from 8-10 August, 2020.

e Ajinath Dukare attended a webinar lecture on “Entrepreneurial Opportunities in Food Processing
Sector” delivered by Dr. R.T. Patil, Former director, ICAR-CIPHET, Ludhiana Under webinar
series on “Education for Agriculture- Making a Difference”. Organized by NMIMS-School of
Agricultural Sciences and Technology, Mumbai (MH) on 13 August, 2020.

e Ajinath Dukare attended one day national Webinar on “Recent Advances in Soil Microbiological
Research with a Special Thrust to Biofertilizer Technology” organized by BAU, Sabour on 25
August, 2020.

e Ajinath Dukare participated in in one day workshop on the occasion of “‘world soil day” on 5
December, 2020 organized KVK at ICAR-CIPHET, Abohar.

e Akhoon Asrar attended Online session on ‘Automation in Farming System’ on 6 October,
2020.

e B.M. Ghodki attended Horticulture Group AGM of Chemical Industry (SCI), London on 04
September, 2020.

e B.M. Ghodki attended online seminar on *“Basics of Rheology for Food Applications” organized
by Anton Paar GmbH on 06 April, 2020.

e B.M. Ghodki attended online seminar on Fluid-Structure Interaction with the COMSOL®
Software’ on 30 April, 2020.

e B.M. Ghodki attended webinar on Sustaining Agriculture through Collectives, Cooperatives
and Farmer Producer Organization Post COVID-19 on 08 September, 2020 organized by
VAMNICOM Pune.

e B.M. Ghodki attended webinar with Director General, ICAR on Rapid Rural Community
Response to COVID-19 RCRC on 3 July, 2020.

e B.M. Ghodki attended workshop on computational tools for drug discovery organized By
SCI’s Fine Chemicals Group and RSC’s Chemical Information and Computer Applications
Group UK on 06 May, 2020.

e B.M. Ghodki completed a six-week online course on “Life Skills for Engineers (Level 1)” with

Distinction grade. The course was offered jointly by Commonwealth Education and Media
Centre for Asia(CEMCA) and University of Hyderabad (UOH) from 1 January- 13 February,
2020.
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Participation in Conferences/Symposia/Workshops/Meetings

Bhushan Bibwe attended the webinar on “This is how UV disinfection of surfaces and air
succeeds’, Expert speaker: Dawn Skinner & Kevin Khatta, Heraeus Noble light America on
09 June, 2020 organized by Wiley Expert.

e Bhushan Bibwe attended the webinar on “Food Processing: Current Status, Needs & Future”
on 18 May 2020 organized by IIFPT webinar series.

e Bhushan Bibwe attended the webinar on Drying and dehydration of Onion, Garlic and Ginger
into flakes and powder: An opportunity to establish industry, organized by ICAR-CIRCOT,
Mumbai on 16 July, 2020.

e Bhushan Bibwe participated and attended the webinar on Potential and diverse application of
atmospheric cold plasma for inactivation and mitigation of Corona virus (Covid-19) on 01
May 2020, organized by AFSTI, Mysore.

e Bhushan Bibwe participated in the webinar on”’Business Opportunities in Fish Post-Harvest’
on 05 June, 2020, organized by ICAR-CIPHET, Ludhiana & ICAR- CIFT, Cochin.

e Deepika Goswami, Scientist attended 8" International Conference on ‘Advancements in
Engineering and Technology’ (online mode) held at Bhai Gurdas Institute of Engineering and
Technology, Sangrur (Punjab) during March 20-21, 2020 and gave Oral presentation on
‘Non- nutritive bioactive components of pulses’.

e Deepika Goswami, Scientist attended one day Webinar on ‘Importance of Rheology in the
Development of Nanopackaging Materials’ on August 28, 2020 organized by Department of
Food Engineering, NIFTEM, Kundli (Haryana).

e GuruP. N. attended webinar on ‘Science, Equity and Exponential Change: Re-imagining the
Future’ organised by Education Division of ICAR, New Delhi on 03 July, 2020.

e GuruP N., attended 5 days online training programme on ‘Pest management techniques for
stored food commodities’ organized by CSIR-CFTRI, Mysuru during 14-18 December 2020.

e Guru P. N., attended webinar on ‘Locusts: Myths and Reality, How to tackle if we come
across ?” organised by NAHEP-CAAST, MPKYV, Rahuri (M.S) on 09 June 2020.

e GuruP. N, successfully completed a MOOC on ‘Designing e-Learning Content’ 01- 31 July
2020 organised by ICAR-NAARM, Hyderabad.

e GuruP. N., successfully completed an eight-week (21.04.2020 to 30.06.2020) MOOC on
‘Integrated Pest Management’ organised by AgMOOCs (UAS, Raichur and II'T, Kanpur).

e Mahesh Samota attended E-workshop on * Functional foods, Bioactive compounds and for
better nutrition” organized by Department of Biochemistry, Uttar Banga Krishi Viswavidyalaya
and Society for Plant Biochemistry and Biotechnology (SPBB) during 9-11 December, 2020.

e Manju Bala, Principal Scientist, ICAR-CIPHET, Ludhiana, attended Online Business Meet
on Post-harvest Processing Technologies Developed at ICAR-CIAE, Bhopal, on 4 August
2020.

Tiffe gfdes 2020
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Participation in Conferences/Symposia/Workshops/Meetings

Pankaj Kannaujia attended a webinar on ‘How to be a successful hydroponics grower’ on 25
July, 2020 organized by Agriplast Protected Cultivation Pvt Ltd.

Poonam attended Video Lecture on NABL Accreditation of ICAR Laboratories on 22 July,
2020.

Pragya Singh, Technical Assistant, attended training course on Post-Harvest Management of
Agricultural Produce during Natural Calamities/Disaster during 19-21 October, 2020 convened
by ICAR-CIPHET, Ludhiana in collaboration with NIDM, New Delhi through zoom meeting.

Sakharam Kale participated in a webinar on ‘How to be a successful hydroponics grower’ on
25 July, 2020 organized by Agriplast Protected Cultivation Pvt Ltd.

Sakharam Kale participated in the National webinar on “‘Setting a new normal in food processing
sector in post COVID-19: opportunities and challenges” organized by Department of Processing
and Food Engineering, College of Technology and Engineering on 10 June, 2020.

Sandeep Dawange attended Web Clinic meeting on ‘Agriculture production and innovation &
Post-harvest technology” organized by ISTI portal on 5 November, 2020

Sandeep Dawange participated in International online Faculty Development Programme on
‘Green perspectives in food processing sector’ organized by NIFTEM, Sonepat from 05-21
October, 2020.

Sandeep Mann (PI, FFP) attended and presented progress of Farmer FIRST Project, ICAR-
CIPHET, Ludhiana (2019-2020) in the FFP, Annual review workshop during 17-18 June,
2020 through online mode.

Sandeep Mann, attended 10 days online certificate course on E-content Development
Conducted by RCELL India from 07 - 17 July, 2020.

Sandeep Mann, attended meeting on 5 June, 2020 under chairmanship of Shri Atul Saxena,
Joint Secretary, MoFPI regarding fixation of Cost Norms for processing facilities related to
cereals and grains.

Scientists of [CAR-CIPHET attended Virtual Business Meet on ‘‘Post-harvest and value addition
technologies developed at ICAR-CIPHET Ludhiana” organized by ICAR-CIPHET Ludhiana
on 10 Dec 2020.

Scientists of ICAR-CIPHET, attended ICAR- Industry Meet on “Maize Value Chain’ organized
by ICAR-IIMR, Ludhiana on 12 November, 2020 from 10.00 am to 2.00 pm through online
mode.

Scientists of ICAR-CIPHET, attended one day Web based workshop on “Challenges posed
by COVID-19 pandemic on post-harvest food handling systems and the way forward during-
and post-COVID-19 periods” on 11 June, 2020.

Scientists of ICAR-CIPHET, attended training course on Post-Harvest Management of
Agricultural Produce during Natural Calamities/Disaster during 19-21 October,2020 convened
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Participation in Conferences/Symposia/Workshops/Meetings

by K. Narsaiah, Head (Act.), AS & EC Division, ICAR-CIPHET, Ludhiana in collaboration
with Prof. Anil K. Gupta Head ECDRM, NIDM, New Delhi through zoom meeting.

Scientists of I[CAR-CIPHET, attended Webinar on “‘How to publish open access and succeed
with your publication” on 05 October, 2020 by Victoria Babbit, Director Research
Development & Outreach at Taylor & Francis Group.

Scientists of ICAR-CIPHET, attended Webinar on ‘FAQO 75 years and world food Day
celebration program on 16 October, 2020.

Swati Sethi successfully completed 17 days International Online Faculty development program-
2020 conducted by the Department of Food Engineering and Food Science and Technology
of NIFTEM, Sonipat from 5-21st October 2020.

Th Bidyalakshmi Devi attended and gave oral presentation on “Design of Sensor Based Solar
Dryer with Phase Change Material as Thermal Storage” on 54" annual convention of ISAE
and International symposium on ““Artificial Intelligence Based Future Technologies in Agriculture”
which was held at Hyatt Regency, Pune during January 07-09, 2020.

Th. Bidyalakshmi Devi attended a webinar on “Developing Entrepreneurial Skills among Agri-
Graduates” on 21 August 2020; conducted as a part of webinar series “Education for
Agriculture- Making a Difference” by NMIMS-SAST, Shirpur.

Th. Bidyalakshmi Devi attended a workshop on “ABC of scientific writing during 18" August
to 2 September 2020 organized by Krishi Vigyan Kendra Cuttack, Santhapur, ICAR-NRRI,
Cuttack.

Th. Bidyalakshmi Devi attended one-day online workshop on “Training Management Information
System (TMIS)’ on 08 May 2020 organized by ICAR HRM Unit in collaboration with IASRI,
New Delhi.

Th. Bidyalakshmi Devi attended one-week live online training on “Creativity & innovation
management in research’” for Women Scientists under Women Component DISHA From 26-
30 October 2020 organized by ESCI, Hyderbad.

Th. Bidyalakshmi Devi attended Online Training Programme on “COVID-19 and Its Impact
on Small and Medium On Farm and Off Farm Agro-based and Cottage Enterprises”, during
17-28 August 2020, organized by AARDO-RDA, Bogura, Bangladesh.

Th. Bidyalakshmi Devi attended webinar series 2.0 “Automation in Agriculture” organized by
ISAE during May-June, 2020.

Vikas Kumar attended ‘Laboratory System and Internal Audit as per ISO/IEC 17025:2017°
organized by Quality Council of India from 13-14 June, 2020.

Vikas Kumar attended a virtual training on ‘Design Thinking in Research Project Formulation
and Implementation organized by ICAR-NAARM from 25-29 August, 2020.
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Vikas Kumar attended a virtual workshop on ‘ABC of Scientific Writing’ organized by KVK,
Cuttack and ICAR-NRRI, Cuttack from 18 August-23 September, 2020.

e  Vikas Kumar attended E-conferences on ‘Opportunities in Processing, Freezing and Exporting
of Value Added Products for Seafood Industry’ organized by Indian Chamber of Commerce
and supported by MPEDA, SEAI and FRICK on 29 July, 2020.

e Vikas Kumar attended International Webinar on ‘Innovative Mission in the Future of Fish
Processing’ organized by Department of Fish Processing Technology, Dr. MGR Fisheries
College and Research Institute, TNJFU, Ponneri on 29 July 2020.

e Vikas Kumar attended Virtual International Seminar on ‘New Normal in Fisheries Sector
amidst and Post-COVID-19 in India’ organized by TNJFU Business School (Fisheries), OMR
Campus, Chennai from 31 July - 02 August, 2020.




Sr. No.

1.

2
3.
4

Exhibition/Mela

Agri. Business Incubator’s Conclave

CII Agritech South: PITSAU

Pusa Krishi Vigyan Mela

India International Food and Agri Week 2020

, e \‘.

WAy 4 255 \

Sri S.Niranjan Reddy, Hon’ble Minister of Agriculture, Marketing and Civil Supplies, Govt of Telangana
keenly observing the technology brochures of ICAR-CIPHET, Ludhiana. Mr. Vikas Kumar, Scientist, [CAR-
CIPHET giving brochures during 2" Agritech South 2020 at PJTSAU, Hyderabad (22-24 February, 2020)

Tiffe gfdes 2020

Participation in Exhibitions/Mela

Date/Duration
6 Feb, 2020
22-24 Feb, 2020
1-3 Mar, 2020
16-22 Oct, 2020
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Venue

PAU, Ludhiana
PJTSAU, Hyderabad
IARI, New Delhi

CII Virtual Platform



Project Name

Ongoing Research Projects

Project Leader

& Associates

List of institute projects 2020-21 with their investigator

Period of Association

From

To

Project

period

Development of quality sensing
system for mushroom and
minimally processed
pomegranate arils

Development of rapid spectro-
scopic and molecular techniques
for detection of animal species
in meat products

Design and development of hot
air dryer for maize cob.

Design and Development of
Mechanized System for
Fruit Bar Manufacturing

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

Development of hermetically
sealed storage structure of
01 Tonne capacity for pulses

Development of process for
color extraction from black
carrot and its byproducts and
its utilization in value added
product

Development of mechanized
litchi de-stoner

Dr. Rahul Kumar Anurag
(Co-PI) PI w.e.f.

Dr. Shammi Kapoor,

Sr. Mycologist, PAU
Ludhiana (Co-PI)

Dr. Th. Bidyalakshmi
(Co-PI)

Dr. Yogesh Kumar
(PT)
Sh. Vikas Kumar

Er. Dhritiman Saha
(Co-PI)

Dr. Pankaj Kumar
(PI w.e.f. 01.11.2017)

Dr. Kirti Jalgaonkar
(PI)

Mrs. Prerna Nath
(Co-PI)

Dr. Manoj Kumar
Mahawar (Co-PI)
Dr. Sakharam Kale
(Co-PI w.e.f.)

Dr. Ranjeet Singh
(Co-PI)

Dr. B.B. Ratnakar
(Co-PI)

Er. Yogesh Kalnar
(Co-Pl w.e.f.)

Er. Akhoon Asrar Bashir
(PT)

Dr V. Chandrasekar
(Co-PI)

Entomologist from PAU
(Co-P-I)

Dr. Prerna Nath Kale
(PT)

Dr. Sunil Kumar
(Co-PI)

Dr. Ajinath Dukare
(Co-PI)

Dr. Bibwe Bhusan
Ratnakar (PI)

Dr. Kirti Jalgaonkar
(Co-PI)

Dr. Pankaj Kumar
Kannaujia (Co-PI)

Annual Report 2020

01.07.2015
20.06.2017
01.08.2015

01.10.2018

01.04.2016
12.10.2018

01.04.2016

01.11.2017

01.04.2016

01.04.2016

01.04.2016

19.08.2020.

01.04.2016
18.07.2018
01.04.2016

01.04.2019.

01.04.2017

01.04.2017

01.04.2017

01.04.2017

01.04.2017

01.04.2017

01.04.2017

01.04.2017

01.04.2017

19.06.2017
31.12.2020
31.12.2020

31.12.2020

31.03.2020
31.03.2020

27.05.2019

31.12.2020

30/09/2019

Till date

30/09/2019

Till date

17.07.2018
Till date
13.11.2020

Till date

31.12.2020

02.09.2019

31.12.2020

31.03.2020

31.03.2020

31.03.2020

13.11.2020

30.11.2019

29.09.2018

01/07/2015
30/06/2019

01.04.2016
31.03.2020

01/04/2016
31/03/2020

01/04/2016
30/09/2019

01.04.2016
31.03.2019

01/04/2017
30/06/2020

01/04/2017
31/03/2020

01/04/2017
31/03/2020




10.

11.

12.

13.

14.

15.

16.

17.

Project Name

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

Development of pigmented
cereals based expanded/
extruded products and their
nutritional evaluation

Development of automatic
Sorter/Grader for Pomegranate
and Tomato

Development of collagen
hydrolysate from buffalo
(Bubalus bubalis) skin and
its effect on osteoarthritis.

Development of process
protocol for cryogenic
grinding of selected
medicinal herbs
(Ashwagandha and
Safed Musli)

Production of bio-active
ingredients from mango
seed kernels

Development of ACE-
Inhibitory Peptides from

Fish and Livestock Processing
Waste

Development of Lab-on-a-
Chip method for detection
of animal species in meat
productS

Development of Infra Red
Spectroscopy Based Rapid
Detection Methods for
Adulterants in Chick pea
flour (Besan)

Project Leader

& Associates

Dr. Renu Balakrishnan
(PI)

Dr. Sandeep Mann
(Co-PI)

Dr Arvind Kumar (PS),
ICAR-ATARI (Co-PI)

Dr. K. Bembem, (PI)

Dr. Pankaj Kumar
(Co-PI)

Er. Yogesh Kalnar
(PD)

Er. Sandeep Dawange
Popatro (Co-PI)

Dr. Tanbir Ahmad (PI)

Dr A.U. Muzzadadi
(Co-PI)

Dr. Yogesh Kumar
(Co- PI & PI)

Dr. Pankaj Kumar (PI)

Dr. Manju Bala (Co-PI)

Dr. Poonam (PI)

Dr. Th. Bidyalakshmi
(Co-PI)

Dr. Sandeep Dawange
Poputrao (Co-PI)

Sh. Vikas Kumar (PI)

Dr. Yogesh Kumar
(Co-PI)

Dr. Tanbir Ahmad
(Co-PI)
Dr.A.U.Muzadaddi
(Co-PI)

Dr. Yogesh Kumar (PI)
Dr. K Narsaiah (Co-PI)
Dr. Tanbir Ahmad
(Co-PI)

Dr Poonam (Co-PI)

Dr. Manju Bala (PI)
Dr. Swati Sethi (Co-PI)

Mrs. P. Hemasankari
(Co-PI)

Tiffe gfdes 2020

Ongoing Research Projects

Period of Association

From To

01.04.2017  Till date
01.04.2017  Till date
01.10.2018  Till date
01.04.2017 31.12.2020
01.04.2017 31.12.2020
01.04.2017  Till date
01.10.2018  Till date
01.10.2018 30.11.2019
01.10.2018  Till Date
01.10.2018 30.11.2019
01.12.2019  Till Date
01.10.2018  Till Date
01.10.2018  Till Date
01.10.2018  Till Date
01.10.2018  Till Date
01.10.2018  Till Date
01.10.2018  Till Date
01.10.2018  Till Date
01.10.2018 30.11.2019
15.01.2020  Till Date
01.04.2019  Till Date
01.04.2019  Till Date
01.04.2019 30.11.2019
01.04.2019  Till Date
01.04.2019  Till Date
01.04.2019  Till Date
01.04.2019 30.11.2019
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Project
period

01/04/2017
31/03/2020

01/04/2017
31/03/2020

01/04/2017
31/03/2020

01/10/2018
30/09/2020

01/10/2018
30/09/2021

01/10/2018
30/09/2021

01/10/2018
30/09/2020

01.04.2019
31.03.2022

01.04.2019
31.03.2021



18.

19.

20.

21.

22.

23.

24.

25.

26.

Project Name

Enhancing value of pigeon pea,
black gram and their by-products
through secondary agriculture

Development of ripening delaying
kit for enhancing the shelf-life
of fresh fruits

Postharvest Management and
Value Addition of Ker and
Sangri for their Commercial
Exploration

Development of mechanized
system for deodorization and
safe handling of dried fish

Upgradation and refinement
of green pea depoding machine

Upgradation and commercial-
ization of woman-friendly
semi-automatic fish cleaning-
cum dressing system”

Development of enzyme
assisted technology for
enhancing protein extraction
from de-oiled rice bran.

Development of Photoreactor
for Ethylene Degradation
During Storage of Banana

and Guava

Development of Table Top
Vaccum Frying System

Project Leader

& Associates

Dr. Deepika Goswami
(PD)

Dr. D. Mridula (Co-PI)
Dr. Manju Bala, (Co-PI)

Dr. Sunil Kumar (PI)

Dr. Ramesh Kumar
(Co-PI)

Prerna Nath (Co-PI)

Sakharam Kale (Co-PI)
Sunil Kumar (Co-PI)
Ramesh Kumar (Co-PI)

Dr A.U. Muzaddadi (PI)

Dr. Sandeep Mann
(Co-PI)

Dr. Khawairakpam
Bembem (Co-PI)

Dr. Bipul Kakati (Co-PI)
Dr. Guru PN (Co-PI)
Dr. Kirti R. Jalgaonkar
(Co-PI)

Dr. B.B. Ratnakar (PI)

Dr. Kirti Jalgaonkar
(Co-PI)

Dr. A.U. Muzaddadi (PI)

Mr. Vikas Kumar (Co-PI)

Ms. Surya (PI)

Dr. D.N. Yadav (Co-PI)
Dr. Rajeev K. Kapoor
(Co-PI), MDU, Rohtak,
Haryana

Dr. Bhupendra M.
Ghodki (PT)

Er. Yogesh Kalnar

(Co-PI)

One Food Technologist

in place of Biochemist

Dr. Poonam, may be
associated in project team.

Dr. Swati Sethi (PI)

Dr. Pankaj Kumar
(Co-PI)

Annual Report 2020

Ongoing Research Projects

Period of Association

From To

01.01.2019  Till Date

01.01.2019
01.01.2019

Till Date
Till Date

01.04.2019 18.08.2020

01.04.2019  Till Date

01.04.2019  Till Date
01.04.2019
01.04.2019
01.04.2019

Till Date
18.08.2020
Till Date

01.04.2019  Till Date

01.04.2019  Till Date

01.04.2019  Till Date
01.04.2019
27.02.2020
01.04.2019

Till Date
Till date
30.11.2019

01.04.2019 31.03.2020

01.04.2019 30.11.2019

01.04.2019  Till Date

01.04.2019  Till Date

01.10.2020  Till Date

01.10.2020
01.10.2020

Till Date
Till Date

01.10.2020  Till Date

01.10.2020  Till Date

01.10.2020  Till Date

01.10.2020  Till Date

01.10.2020  Till Date

Project

period

01.01.2019
31.12.2021

01.04.2019
31.03.2021

01.04.2019
31.03.2021

01.04.2019
31.03.2022

01.04.2019
31.03.2020

01.04.2019
31.03.2020

01.10.2020
30.09.2022

01.10.2020
30.09.2023

01.10.2020
30.09.2022
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Ongoing Research Projects

Project Name

Project Leader

& Associates

Period of Association

From

To

Project

period

27. Microbial production of Poly Dr. Ajinath Dukare (PI) 01.10.2020 02.03.2021 01.10.2020
Hydroxy Butyrate (bioplastic) 30.09.2022
using mango by products Sh. Mahesh Kumar 01.10.2020  Till Date

Samota (Co-PI)
Dr. Bibwe Bhushan 01.10.2020 13.11.2020
Ratnagar (Co-PI)

28.  Development of Solar Operated ~ Dr. Sakharam Kale (PI) 01.10.2020  Till Date 01.10.2020
Low Cost Onion Storage 30.09.2022
Structure Dr. Ajinath Dukare 01.10.2020 02.03.2021

(Co-PI)
Sh. Mahesh Kumar 01.10.2020  Till Date
Samota (Co-PI)

29. Development and Updating of Dr Sandeep Mann (PI) 01.10.2020  Till Date 01.10.2020
Post-Harvest Machineries & 30.09.2023
Technologies Database Dr Sandeep P. 01.10.2020  Till Date

Dawange (Co-PI)

PC PHET/Scientist 01.10.2020  Till Date
(Co-PI)

PC PEASEM/ Scientist 01.10.2020  Till Date
(Co-PI)

30. Development of android based Dr. Ranjeet Singh (PI) 01.10.2020  Till Date 01.10.2020
mobile application (Mobile app) 30.09.2023
on post-harvest technology for Er. Thongam. Sunita 01.10.2020  Till Date

skill development and
employment security

Devi (CoPI)



Project Name

Development of food Bio-
polymer based micro & nano
scale delivery systems for
bioactive ingredients in
functional foods (Under Award
of ICAR-National Fellow)

Establishment of modern fruits
and vegetables Agro Processing
Centre (APC)

Value addition of Makhana
and its by-products

Processing and Value Addition
of Agricultural Produce for
Enhancing Farmers income
and Employment in Produ-
ction Catchment under Farmer
FIRST Programme (FFP)

Refinement of process
protocol for preparation of
traditional fermented fish
products of Northeast India
by using biotechnological
tools and its process
mechanization

Valorization of industrially
produced soybean and ground-
nut de-oiled meals/cakes by
extraction, purification and
production of protein isolateS

Project Leader

& Associates

Dr. K. Narsaiah (PI)

Dr. Mridula D. (PI in
place of Dr. R.K.
Vishwakarma, PI &
LCPC CRP on SA,
ICAR-CIPHET, Ludhiana
Er. Akhoon Asrar Bashir
(Co-PI)

Er. Indore Navnath
Sakharam (Co-PI)

Dr. Deepika Goswami
(Co-PI)

Dr. R.K. Vishwakarma
(PD)

Dr. Ranjit Singh (Co-PI)
Dr. Khwairakpam
Bembem (Co-PI)

Dr. Mridula D. (Co-PI)

Dr. Sandeep Mann (PI)

Dr. Rahul Kumar Anurag
(Co-PI)

Dr. Renu Balakrishnan
(Co-PI)

Er. Yogesh Kalnar (Co-PI)
Dr. B.V.C Mahajan
(Co-PI)Director &

Prof., (PHPTC)

Dr. A.U. Muzaddadi (PI)

Er. Dhritiman Saha
(Co-PI)

Dr. Sandeep P.
Dawange (Co-PI w.e.f)

Dr. D.N. Yadav (PI)

Dr. R.K. Vishwakarma
(Co-PI)

Ms. Surya (Co-PI)

Dr. Swati Sethi (Co-PI)

Ongoing Research Projects
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List of Externally Funded Projects 2020-21 along with their investigator

Period of Association

From

02.01.2015

1.04.2019

22.12.2018

22.12.2018

22.12.2018

01.04.2016

01.04.2016
16.08.2016

01.04.2018

30.01.2017

30.01.2017

30.01.2017

30.01.2017
30.01.2017

23.03.2018

23.03.2018

23.03.2018

01.08.2018

01.08.2018

01.08.2018
01.08.2018

To

01.01.2020

Till date

Till Date

Till Date

Till Date

Till date

Till date
Till date

Till date

Till date

Till date

Till date

Till date
Till date

Till date

24.05.2019

24.05.2019

Till date

31.07.2019

Till date
Till date

Project

period

02.01.2015
01.01.2020

01/04/2015
31/03/2017

01.04/2016
31.03.2017

30.01.2017
31.03.2017

23.03.2018
22.03.2020

01.08.2018
31.07.2021




10.

11.

12.

13.

14.

Project Name

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

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

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

Microwave Assisted Disinfes-
tation of Selected Food Grains
(Rice and Wheat)

(Pradeep Metals Limited)

Development of Hand-Held
Instrument for Non-Destructive
Quality Testing of Mango.

Study on Determining Storage
Losses of Wheat and Paddy
Stored in CAP System and to
Recommend Norms for Storage

Losses.

Non-chemical management of
stored-grain moths using flexible
light-trap

Study for “Performance
Evaluation of Hermetic Bags
on selected commodities™

Project Leader

& Associates

Er. Indore Navnath S.
(PD

Dr. R.K. Singh, Director
(Acting) [Co-PI]

Dr. R.K. Vishwakarma
(PD

Dr. Mridula D. (Co-PI)
Dr. D.N. Yadav (Co-PI)
Dr. Deepika Goswami
(Co-PI)

Er. Navnath Indore
Sakharam

Dr. D.N. Yadav (PI)

Dr. V.Chandrasekar
(Co-PI)

Mrs. Surya (Co-PI)
Dr. Bhupendra M.
Ghodki (Co-PI)

Dr. Rahul Kumar
Anurag (Co-PI)

Dr. D.N. Yadav (PI)

Dr. Swati Sethi (Co-PI)
Dr. Guru PN (Co-PI)
Dr. R.K. Singh (Co-PI)

Dr. K.Narsaiah (PI)

Dr. R.K. Vishwakarma
(LCPI)

Dr. Mridula D.
(LCCo-PI)

Dr. Bhupendra M.
Ghodki (LCCo-PI)
Dr. Guru P.N.
(LCCo-PI)

Dr. Guru PN. (PI)

Dr. Sandeep Mann (PI)

Mrs. Surya (Co-PI)

Dr. Guru P.N. (Co-PI)
Dr. R.K. Singh, Director
(Acting), ICAR-CIPHET
(Co-PI)

Ongoing Research Projects

Period of Association

From To

23.08.2018 06.01.2021

23.08.2018  Till date
27.03.2019  Till date
27.03.2019  Till date
27.03.2019  Till date
27.03.2019  Till date

27.03.2019 06.01.2021

02.05.2018  Till date

02.05.2018 02.09.2019

02.05.2018  Till date
01.08.2019  Till date
01.10.2019  Till date

01.03.2019 29.02.2020

01.03.2019 29.02.2020
01.03.2019 29.02.2020
01.03.2019 29.02.2020

01.10.2019  Till date
20.11.2019  Till date
04.03.2020  Till date
04.03.2020  Till date
04.03.2020  Till date
01.10.2020  Till date
01.10.2020  Till date
01.10.2020  Till date
01.10.2020  Till date
01.10.2020  Till date
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Project

period

23.08.2018
31.03.2020

27.03.2019
26.03.2021

02.05.2018
01.05.2021

01.03.2019
29.02.2020

01.10.2019
30.09.2021

20.11.2019
19.05.2021

01.10.2020
30.09.2023

01.10.2020
30.09.2022




Project Name

Project Leader

& Associates

Ongoing Research Projects

Period of Association

From

To

List of Externally Funded Projects 2020-21 along with their investigator (AICRP on
PET_HCP Division)

Project

period

Revised Title: Development
of phase change material
based mobile cool chamber
for transportation of fruits
and vegetables

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

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

Dr. Sakharam Kale (PI)

Dr. Pankaj Kumar
Kannaujia (Co-PI)
Er. Indore Navnath
(Co-PI)

Dr. Ajinath Dukare
(PD)

Dr. Pankaj Kannaujia
(Co-PI)

Dr. Pankaj Kumar
Kannaujia (PI)

Dr. Sakharam Kale
(Co-PI)

Er. Indore Navnath
Sakaram (Co-PI)

Annual Report 2020

01.04.2017

01.04.2017

01.04.2017

0.1.04.2018

0.1.04.2018

0.1.04.2018

01.04.2018

01.04.2018

Till date

Till date

Till date

Till date

Till date

Till date

Till date

Till date

01.04.2017
31.03.2019

01.04.2018\
31.03.2020

01.04.2018
31.03.2020
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Research & Administrative Meetings

Research Advisory Committee (RAC)

The Research Advisory Committee (RAC) of ICAR-CIPHET was held during 18-19 February
2020 at ICAR-CIPHET, Ludhiana. The Chairman & following members attended the

meeting:
S. No. Members

1. Prof. Anwar Alam, Chairman, RAC; Former DDG (Engg.) and Former Vice Chancellor, SKUAST,
Srinagar

2. Dr. S.D. Kulkarni, Member; Former Project Director, SPU, ICAR-CIAE, Bhopal

3. Dr. Nabarun Bhattacharya, Member; Director, C-DAC, Kolkata

4, Dr. Vasudeva Singh, Member; Former Chief Scientist, CSIR-CFTRI, Mysore

5. Dr. S. Ganapathy, Member; Professor & Head, Dept. of Food and Agricultural Process
Engineering, CAE, TNAU, Coimbatore

6. Dr. S. N. Jha, Ex-Officio Member; ADG (PE), Division of Agricultural Engineering, [CAR, KAB I,
New Delhi

7. Dr. R. K. Gupta, Member, ICAR-CIPHET, Ludhiana

8. Dr. K. Narsaiah, Member Secretary; ICAR National Fellow and Pr. Scientist, AS&EC Division,
ICAR-CIPHET, Ludhiana.

21% Research Advisory Committee (RAC) meeting




Research & Administrative Meetings

30" Institute Research Council (IRC) Meeting of ICAR-CIPHET,
Ludhiana held through Video Conferencing during 08 — 10 July 2020

The 30" Institute Research Council Meeting was held through Video Conferencing during 08 - 10
July 2020 at ICAR-CIPHET, Ludhiana under the Chairmanship of Dr. R. K. Singh, Director
(Acting), ICAR-CIPHET, Ludhiana. Dr. Ashok Kumar, Dean College of Agricultural Engineering,
PAU, Ludhiana, Dr. O.P. Chauhan, Scientist-F, DFRL, Mysuru, and Dr. S.N. Jha, ADG (PE),
ICAR, New Delhi were invited external experts. The invited external experts and scientists of
ICAR-CIPHET, Ludhiana and Abohar participated in the meeting through online mode.

Farticipants (42}

0026880808006

................

S080800RBR0EE

A
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Personnel

Appointment/ Recruitment/ New Joining

Name of the officials Date of Joining Designation
Dr. Nachiket Kotwaliwale 12.10.2020 Director
Sh. Rajneesh Sharma 04.04.2020 Scientist
Sh. Mahesh Kumar Samota 04.04.2020 Scientist
Ms. Thongam Sunita Devi 04.04.2020 Scientist
Ms. Shaghaf Kaukab 04.04.2020 Scientist

Promotion (Scientists & Administrative)

Name of the officials Date of Promotion (Under CAS) Designation/RGP

Dr. Ranjeet Singh 21.10.2020 (w.e.f. 17.09.2018) Principal Scientist

Sh. Chandan Solanki 01.01.2019

Sh. Dhritiman Saha 01.01.2019

Smt. Surya 05.01.2019

Dr. Yogesh Kumar 06.11.2018 Sr. Scientist RGP

Sh. Kunwar Singh 09.11.2020 Assistant Administration Officer
Sh. Gurdial Singh 13.11.2020 Assistant

Smt. Sunita Rana 28.11.2020 UDC

Sh. B.C. Katoch 05.06.2020 Administration Officer

Clearance of Probation

Name & Designation Date of Clearance of Confirmation
appointment probation from from the
the due date due date
Sh. Vikas Kumar, Scientist 01.01.2016 31.12.2018 01.01.2019
Dr. Poonam, Scientist 05.01.2017 04.01.2019 05.01.2019
Dr. Bhupendra M. Ghodki, Scientist 05.01.2017 04.01.2019 05.01.2019
Sh. Dawange Sandeep Popatrao, Scientist 05.07.2017 04.07.2019 05.07.2019
Dr. Thingujam Bidyalakshmi Devi, Scientist  05.07.2017 04.07.2019 05.07.2019

Dr. Guru P.N., Scientist 02.07.2018 01.07.2020 02.07.2020




Name of the officials

Personnel

Date of Transfer

Name of Place

Sh. B.C. Katoch, AAO 05.06.2020 ICAR-NDRI, Karnal
Sh. Rajneesh Sharma, Scientist 31.08.2020 ICAR-CAZRI, Jodhpur
Dr. Sunil Kumar, Pr. Scientist 18.08.2020 ICAR-IIWBR, Karnal
Sh. Bibwe Bhushan Ratnakar, Scientist 13.11.2020 ICAR-DOGR, Pune
Institutional Staff
At Ludhiana Campus
Name Designation Discipline
Scientific Staff
Dr. Nachiket Kotwaliwale  Director Agricultural Process Engineering
Dr.R. K. Singh Project Coordinator, Soil Water Conservation Engineering
AICRP (PEASEM)
Dr. S. K. Tyagi Principal Scientist Chemical Engineering

Dr. K. Narsaiah Principal Scientist

Dr. Mridula D. Principal Scientist
Dr. D. N. Yadav Principal Scientist
Dr. Sandeep Mann
Dr. R. K. Vishwakarma
Dr. Manju Bala

Dr. A. U. Muzaddadi

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Dr. Ramesh Chand Kasana Principal Scientist

Dr. Ranjeet Singh Principal Scientist

Dr. Yogesh Kumar Senior Scientist
Dr.R. K. Anurag Scientist
Dr. Deepika Goswami Scientist
Smt. Leena Kumari** Scientist
Smt. Surya Scientist
Dr. Swati Sethi Scientist
Er. Chandan Solanki** Scientist
Er. Dhritiman Saha** Scientist
Er. A. A. Bashir Scientist
Er. Navnath Indore Scientist
Sh. Vikas Kumar Scientist
Dr. Khwairakpam Bembem  Scientist

Annual Report 2020

Agricultural Structures & Process Engineering
Food & Nutrition

Food Technology

Agricultural Process Engineering

Agricultural Structures & Process Engineering
Plant Biochemistry

Fish Processing Technology

Microbiology

Agricultural Process Engineering

Livestock Product Technology

Food Technology

Food Technology

Electronics & Instrumentation

Agricultural Microbiology

Food Technology

Agricultural Process Engineering

Agricultural Process Engineering

Agricultural Structures & Environment
Management

Agricultural Structures & Environment
Management

Fish Processing Technology

Home Science
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Personnel

Designation Discipline

Dr. Renu Balakrishnan Scientist Agricultural Extension

Er. Kalnar Yogesh Scientist Agricultural Process Engineering

Dr. Pankaj Kumar Scientist Agricultural Process Engineering

Dr. Poonam Scientist Plant Biochemistry

Er. Sandeep Dawange Scientist Agricultural Structures & Process Engineering
Dr. Thingujam Bidyalakshmi Scientist Agricultural Structures & Process Engineering
Dr. Guru P. N. Scientist Agricultural Entomology

Dr. B. M. Ghodki Scientist Agricultural Structures & Process Engineering
Ms. Shaghaf Kaukab Scientist Agricultural Structures & Process Engineering
Ms. Thongam Sunita Devi Scientist Agricultural Structures & Process Engineering

** On study leave

Name Designation

Administrative Staff

Sh. H.L. Meena Senior Administrative Officer
Sh. Manni Lal Finance and Accounts Officer
Sh. Kunwar Singh Assistant Administrative Officer
Sh.S. S. Verm Personal Secretary

Sh. Avtar Singh Assistant

Sh. Tarsem Singh Purba Assistant

Smt. Jasvir Kaur Assistant

Sh. Gurdial Singh Assistant

Sh. Ashwani Kumar Upper Division Clerk

Sh. R. K. Raheja Upper Division Clerk

Sh. Igbal Singh Upper Division Clerk

Smt. Sunita Rana Upper Division Clerk

Sh.R. K. Yadav Lower Division Clerk

Sh. S. K. Gaur Lower Division Clerk
Technical Staff

Dr. Mukund Narayan Senior Technical Officer

Sh. Gurdeep Singh Technical Officer

Sh. H. S. Sekhon (Driver) Technical Officer

Sh. Vishal Kumar Technical Officer

Sh. Beant Singh (Driver) Technical Officer

Sh. Lakhwinder Singh Senior Technical Assistant
Sh. Bhajan Singh Senior Technical Assistant
Sh. Jaswant Singh Senior Technical Assistant

Sh. Rajiv Sharma Senior Technical Assistant




Sh. Hardeep Singh
Smt. Sonia Rani
Sh. Pradip Kumar
Smt. Pragya Singh
Sh. Jaswinder Singh
Sh. Jagtar Singh

Sh. Yashpal Singh
Sh. Satwinder Singh
Sh. Sarup Singh
Supporting Staff
Sh. Sukhbir

Sh. Manoj Kumar

At Abohar Campus

Name

Scientific Staff
Dr. Ramesh Kumar
Dr. Prerna Nath

Dr. Kale Sakharam
Dr. Dukare Ajinath
Dr. P. K. Kannaujia

Dr. Mahesh Kumar Samota

Personnel

Designation

Senior Technical Assistant
Senior Technical Assistant
Senior Technical Assistant
Technical Assistant
Technical Assistant
Technical Assistant

Technical Assistant

Senior Technician
Senior Technician
Skilled Support Staff
Skilled Support Staff
Designation Discipline
Principal Scientist Horticulture
Scientist Food Technology
Scientist Agricultural Structures & Process Engineering
Scientist Agricultural Microbiology
Scientist Horticultural & Vegetable Science
Scientist Agricultural Structures & Process Engineering

Name Designation

Administrative Staff
Sh. Pawan Kumar
Sh. Mohan Lal

Sh. Ajay Kumar
Technical Staff

Sh. V. K. Saharan

Sh. Prithvi Raj

Sh. Rajesh Kumar
Sh. Ganpat Ram (Driver)
Sh. Devinder Kumar
Sh. Pawan Kumar
Sh. Dalu Ram
Supporting Staff

Sh. Surinder Kumar

Assistant Administrative Officer
Assistant

Lower Division Clerk

Chief Technical Officer

Assistant Chief Technical Officer
Assistant Chief Technical Officer
Senior Technical Assistant

Senior Technical Assistant

Senior Technical Assistant

Senior Technical Assistant

Skilled Support Staff
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