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Preface

The post-harvest management including processing of the agricultural
commodities plays a crucial role in coping up with the challenges of food
security and agriculture value chains. It helps to minimize losses and
spoilage and adding value to various commodities. Over the past years,
post-harvest interventions with renewed emphasis on enhancing the
efficiency of process, nutritional security and food safety has spurred a
major paradigm shift.

It's my privilege to present before you institute's Annual Report - 2021 to
give insights about our R&D activities, outreach programmes and
significant achievements made during last year. Institute is providing its
services to 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. Institute along with two All
India Coordinated Research Projects (AICRPs) and one consortium
Research Platforms (CRPs), is contributing significantly in various

national programmes.
PREFACE
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Venturing into automation and
sensortechnology domain

Online business meets for more
effective and rapid transfer or
technology

Major contributions to national
policies on post - harvest
management

Effective tools and protocols for
food quality and safety

Novel products to ensure
nutritional security

Tailor-made training programmes
under SCSP scheme at
beneficiary's door step

Addressing both food and food
machinery testing

Celebration of Azadi ka Amrit
Mahotsav - webinars, workshops,
sectoral campaigns etc.

IIIIIEiI
ICAR-CIPHET

During the past year, our institute made concerted
efforts to develop various machines, agriculture
structures, process protocols and different value-
added products in line with nation's sustainable
development goals. Automatic sorting/grading
system, machine vision-based insect detection device,
oxygen concentrator for rapid ozone generation, air
cooling unit for onion storage structure, modified push
cart for small scale vegetable vendors, litchi de-stoner
tools and modified live fish carrier system are few of the
developments which were culminated during this
reported period. Besides, process protocols and
technologies have also been standardized for
extraction of protein and bio-active compounds from
by-products. NIR-spectroscopy methods for
adulteration detection in chickpea flour have been
developed. Products like fruit bar, roasted Sangri
seeds and cereal gluten free ribbon pasta needs
special mention. The institute projects were carried out
with in-house funds as well as with financial, physical
and intellectual support from different government
organizations, private institutions and some
stakeholders. The institute submitted two major
reports to Food Corporation of India and Department of
Consumer Affairs, Gol; both these reports are leading
to major policy interventions at national level.

Under AICRP on PHET, 31 cooperating centers
contributed in development of 103 post-harvest
tools/equipment/process protocols and products
during 2021. A total of 87 technologies were
transferred to the stakeholders under this scheme.
Moreover, AICRP on PHET established 37 new agro-
processing centres during the period. Under AICRP on
PEASEM, 16 technologies were developed by the
efforts of 14 centers whereas 2 technologies were
transferred to the stakeholders.

For increasing institutes visibility at both national and
international level, ICAR-CIPHET has taken a major

ANNUAL REPORT 2021



leap by organizing Industry Interface Fair on Agro processing - 2021 (CIPHET-
[IFA 2021), where institute technologies were showcased and demonstrated to
various stakeholders. Besides this, various human resource development
programmes such as entrepreneurship development programmes (EDP),
farmer's training, student's trainings were organized under different schemes for
capacity building. Total of 1097 participants were trained for post-harvest
management of agricultural and livestock produce through entrepreneurship
development programs (EDP), farmer's trainings, and sensitization
programmes. Besides online programmes were conducted for around 200
students & 1500 budding entrepreneurs from different places. Under Azaadi Ka
Amrit Mahotsav, ICAR-CIPHET has organised various programmes, webinar
series, orientation programmes, EDPs etc. Training programmes were
organized for skilling and upliftment of socially deprived classes in various parts
ofthe country.

Institute's efforts are reflected through the developments made by technology
transfer, patents granted, research publications and revenue generation etc.
ICAR-CIPHET has got 08 technologies licensed whereas 03 patents were filed
and 02 were granted. The scientists of institute published 39 research papers in
national and international peer reviewed journals and various prestigious
awards were received during 2021. ICAR-CIPHET has generated a net revenue
of Rs. 23.83 lakh during the year. Our Post-Harvest Machinery and Equipment
Testing Centre (PHMETC) tested 33 machines from different parts of the country.
The Krishi Vigyan Kendra acts as pivotal link between institute and farmers,
especially of western Punjab.

Significant effort has been made towards enhancing the usage of Hindi in
routine official work and to implement important schemes like SCSP, Swachh
Bharat Mission and Mera Gaon Mera Gaurav. Despite impediments and threats
posed by Covid-19 pandemic, the institute employees kept high morale and
very effectively utilized alternate avenues for contactless meeting and
information dissemination. | believe that, our team will keep its untiring efforts to
showcase its excellence in Post-Harvest Research and Development. | feel
honoured in presenting this ICAR-CIPHET Annual Report 2021 to the readers.

(Nachiket Kotwaliwale)
Director
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fqehferd 3, ®EaRY T
Yee § Hetd HE goniert B
i & ok drenfe
3R foram Tffafert & Arem @
fequmet S8 R, SEl olik
AN B ARG wE H
HewEqUl iR A SR T
eI A o o= Tg-faugs
e R @ fom ot
SATEH qRFSTIe & A1 |
AT foam B 13y 2021 % AR
MHEATI-HHT & JHE
SuAteEt &l AT AR 8

farptera J9i /S9h T

AT JOTeH &R THIEX /SR
% e AR

Ug  @Eled gie-sTeniRd
geTg /ATET yometl faepiad @ e
2, S gag & 1 AR sae §
K s 12| e E et | G2
3R 1 Bled & 9o 2 | 8% &
e, foid ol awgE @l
3% SR & SN T IS Bl
2| gome ¥, 7l @ uf fee

IIIIIHII
ICAR-CIPHET

45-50 el /AT Bl Bicd &l
AT B, S SHaud/39ae
foen & wfafkar @99 o iy
2

qsiie gt SmEiRe &l yeam
SYHT

Heid oW | #HIEl & uar
TN ST 3 JeaN & &
foTe wep Teraferd SUeRTeT faBiea
fpm mm 21 fen W g
PR B T E H fagAwer
TG FB & g F T § FiSf
P T FH YA A, JEA
AR o & foie 39 e @
TR AT T B & A A
i (O I dRT) H 9T T
AR fet & fou emasas @
210 %S & YA SRAT &
qa T 5 85-88% Wl & Y
3-4 %S T |

TEMT T 35 % R i B
O HOTHt

fafr= et (7.48-12.40 fait
@) & 99 8 9@ & ol @
Y@ ok a9 ware & fom
10-30 I /5er &l FRAX vare
W % A T XA HifeT fed
ferep et fopam e B | ife feew
¥ 0% g Al R wie el @
S U qUeAESd B & A 9

TS TEY & e Uh offm-Hex gl
T @l SR & | GO i, T e
A aff-Hex g 7 ghg oir Re
Refq & % ya® el eM & a1
N waE X dg or g1 a9
JMERT & [T IRFET 2@ yars
T 2.25-29.81 R /&er & g
¥ % fgfa aer ol faft
BN & TE@MT &Sl ®l 9REd
S YA W W W & fog
38T WaeT¥ &Yl © | faepfad soma
H HAFATG AT AT
30,000/~ 594 & |

A & g ST $ g
Hferefior Hisen

frfod @i dig IR RE
Sl & RIEid I B HT 2 |
T8 39 qgd U HfeTgq STEa
ftefienge @i oX 6l @ aree
% foTT T ST =il &l START
AT B | 59 T bl AE Jqoma
FRTHE T H T AZoISH ShaX
(8ml/g/min) & ST =1 qrgHeE
A & IO &l © SR 39 aXE
SffRAST B g T (90%
T) & &9 H @led Bl © | T8
SIS Gt s e M C e 1
e 9 Siel oidr § af g8 A
T | AN IR H AEE Bl
2 3R ! o off TErar e |

ANNUAL REPORT 2021



BIC P % Tl fabanait & g
qaNfeT gur e

SfcTeet dTareeT H Fesil bl droll
P TN W@ & T 200 R
AT g9 HC [T Y
g AT T & | g8 g9 e
et ST q9HE 34°C & 9RY
AR aae 24°C (fem dre
%) IC @ 2| A B A
ardfas fRafa 8, faefaa me
el uRRefEl & gar #
ATH 3TIR STEAT & AT T
28°C 3T 48% T Y UaT il
g, R aftmy w@eg e
(i) &t e | g & aor
% 9Alfcrh JHAH (PLW) § e
50% 9 FHI Bl & |

SEICIIE i I o e R
AR

U By § danad R U=d
S EIRRISIEICINCNEARECIRE |
1 A (<Al Fewaif=iT Suneo)
I [T Y Hedieh (e T |
g @ e IueheT (11.85
R /efeT %l & ara) el
% 9% 48.63% i Uh 3Fer Tl
qfq-% 31 © | 39 "R 7 |
F 2 8.08% U T © &k
%l T2 HI B TTHT 32.53%
eRil B Usa Herferd el
fgedt9T &l eHar  8.86
fepcirm /eier &, ford fswif
fspaT & AR 34.02% I &
a1 -t T 2l 8, X T
g T&T % B FELT: 5.08% AR
38.42% B 2 |

G S 7S ares Jonat

Al Sifgq Jeell aredh ol
(zg fiper SREX Rwew) @ &t
T B AT % oy Ao e
(200-300 fm) & | MG
e ™ %1 ®eX H U
TE3L T F& AR S S Rl
Siifad X & T SUHT & | 98
Il @ ABR & fe d O,
fredas IUeTeT, TIR-UY WRe,
Twitee & X aTex ek | o
2| AT IOl F IWET A
Siifed 7ot @ 3 ¥ 5 R %
qfRae fopar ST e & |

HH AN ATl ST HSTT LT
% [T TR et e

TN HEROT UOTR & fa
SIE-T30 TR i e feepiere
BT B | UH UL e e
T8l &4 & AIIH H SHe driet
ST &l AT T femT 9
feamr Sfram B1 wk RR @ @
ST (FIe =aY) uegfrm
Y WX gl fSSd | Ear &
kot 1 e el e e B |
TT &l ST HEA & 918 ey §
A U k| G G o R | | A
feepftre T e gfe afasd
9y & qAHE AR arE
STEAT 1 AT 2-4°C 3T 6%
T HH HY § AHH B |

e QAT R

X ol & I HA ard
10-15 fIT &7 &1 QIR eneniia
g faepia foam o B o ava

& HY-AY fEd Sl & &9 7 9%
Foll T IUAT & foqw Fer & | oHa
deror # TfeT AW (9 =
TRId, X9 uRgeW G,
JifiTe & w9 H) AR el desd
A TN F T ol b
WY ¥ Y A S 21 8N
fafereor vomelt § Rl AT B Al
Rerfer o Henferd o 2ar & diw ®
A1 AR et 1 ST e s
21 EER AT SN WEhihgie
F F AUEM FEEE, AT a9,
o HRYT AR fSTall ol AT
Bl b & 0 g ao A9 Y
SR

B EZ AC DREEARK

e @1 uar M $ i R
TH-1E Qagreht sreia faf

99 | 9% & oTe ofiX Hed & ome
4 fHEe @ A @ HEReT e
% U FEX S8 (THeTE9R)
e st foefag @ T
% % ATC Pl HAEE BN Gl A
% foe denfed ofifers =g
HeRET  (TAAUeESAR)  Hfed
ARTHF A 1-FAX HAT: 0.
9989 ¥ 0.9963 & Y THE!
3R TEEHidr AT 1.0918 &K 2.
0468 % AT faepfad TR W= fopa
T R YR 9T § Hel &
3TTE 1 AT 1 =R Y & e
died § 0.99 & &R T
(STRTHF), 0.827 & H<TiHA &
aME J¢ (THEH) AR 1.491 &

FHEHH A -



P TN (TS AN
Ffe ek w1 ke By J
999 § 9% & ome # femae @
ot & R AR-fammnerebrd ada &
TS T 9T T S Hehell € |

SRIESIS CSICTIG UG I OE|
Frregefor

SRIESICIERICIC GRS I IC|
freprer % o w wieAr
AR R B e
AT (40-60°C), Fremor sTafer
(30-60 fire), SR e dioe
(9-11) @1 Fpuor T (%),
s (%), gET (% )
AR IU (AH/100 AH) S
Hfcifspanatl & fory srgegfer foam
AT 2 FIEYeIEl A
FEHEdEE 4y W aE
fFspu) & g/ Al e
T 2 | SRl aRRefE |
WA & Fepdor & qRom @y
59% I FT=RYT & o} 7.5
UH /100 TH & IIST 78%

Il & A T & |
R g #= By ®@ 9q
AT A

o sifsan &1 fafe dicdeq
(Heriter, 3o SR TEIEH) 3R
FpeeT Tebeiieh (el Fea X
AeETEIE:  Terd]) & IH
ERCTE Ca N ICTR IRC I
HTLTANGS SRS THIGFR B
SEN & AW & A
GAlfers AR (S, g
LS | O [ G
wfefafy & AT 2.63 & 4.59 I

- ICAR-CIPHET

et TRre |q9RE (STTE) / 100
Y, 5.35 F 7.60 IH FAfH
HueeT (73 /100 I AR 178.
89 I 25141 fll 7w
AAE /100 19 FRAP & J&a¥
oy 3T | e ofiR aEee
% 1% U qaY Tl O
qrT T R |

9= BT HEMT et T AR

TN (X B) dT ST
F AW Fe 3@ T 2 B A
ST BIh e (TEsie
SIHE), T9 IR JaEh ST
§ JHAM UgA § AR g 8U
St 2l G 0 SIed e |
= ot & #is @ &
T % Sl Y fhT T ST
q U T g % He 11 el
& w99 9 frfy. o 7 . |
TE 91 91 T o WSRO % 15
faet & ofidT 40+1.24% &1fey &
T [EAEr e o
200-500 &2 Tl & SfiX 35-50
e & ST Slet =eh 9T foa |

TR W B I ¥ B
Foepor

- fSoled &1 IUAM
D WG THT  HASST
(STRTHTH) ERT &1 = @ g
q FAeHze e % fae
iSRS AT R T B
T & 3T F BUCHES Hi
qET 2.94-3.94 AT /100
g & a1 T E T B
% FA bAcNEe U H

MHAH X B [T T=dd
Rerfoi 27.28 ficil /A fqams,
30 feift Afcoad fF=pyor argee
AR 6 He /1 AL |

gt wa fwior & R
HrEshisa Ay

M % TU-3@E § fhvad Arg
B B B =R & foe
qe-3UY HfshaT bl SFJeRfera [
Lo BRI D e e I
Wd g AW % I9-I9E d
fpoe A g @ Wit & fog
I (AAHERE T e
ST BT 1% IYANT A Pl TATE
F L

AN H PR A T ORE W
GRS

| H Ted (N HE P,
THUES) WE OB 3ER JE,
THIZAAS Sl HE, GO Afh AT
gl § gaAsiier gEdie & g
STYITRT R T | Thi~T gere e
TEHIITE 9 YT 9 @ {6 THUES
wE 1 AR 9 aEad SR
T 8-18.5 HEHN waE AN 5.
4-10.6 HIZHIT AISE & STHR &
2 B | -3 faedT 1 15°, 23° &
fare frER (26) X $IR 17 @R
18° I¥ T ST aleX farey I
A-YFT I T fEm |

T He AR  fore YRR
gEl Hedl & HeRW & fag
TegHIFE dfes TEE e

Ted AR GEREME ¢ U
Wipd TE M| GHIE e

ANNUAL REPORT 2021



(9-=re 22T @) & STER
T Gl 78l 8 HEM T HSHT
% &1 S OTeRT ST T & |

P iie e S B e B S
Lot G e R G
A o a1 Sl FEER AR
TR $ MR W HCR F S
%l AeENffat # SgrEr an & e
oMol

FTIA | THERT § B W@
Pl T e & IR H e
Ye | GO | 9ar gar 6
feretrar aremat (Wi ¥ 204.850)
AR TEERT drEitiRal (H 3%
12.85) | Heiferd ST=ewTd %l Al
SHHST: TEEBYOTRATen Y et
3 R T 21 T FE9RR
Hedl e AR areel H
FH B U Fe® F @ @
NNl o BB a9 N @
o 8 YTl T i TS £ |

TR (FEEE § S T
w) ¥ gEE GE H
JYETOT, Tea AR ST
I HR, T TR AN Fad &
T F TR RN 94U
qensiidig - Al &l
TepI-HBicron 1 Tea  fRa
™ R 9NE e 88 &
MY %t 3R S 7 1 0 18
ST ym-ufofed  SEIRET @
IR § ddfrd Brt § eIk
IR gefefem AME  FeaX
(THErRiER 2756) I BT B
T BNl £ |

ferepita S

99 U AT &S

AR &S B YA B Th
Wegad®s  dhedd  AHBN
R o T & | gE | &
gt @l 10, 20, 30, 40 3T 50
(%wb) T Fifes T8I AT XA &
fer 80°C WR RN ST B &R
8 T S-SRI qiehl & YT
ST B, SI9 Higghidd AReT, diee
AR AR g1 ARET | AT o
(10% ) & T T T A
HeH T Hela] TR e &8 |
-Ife @M & 9 o
R h §E R T
AHi-ufe 7@ (TEdieE) S,
qe A (S=PHIA) A
AR AR T3S () R Mo
% @ TR AEN HA-TeA
Th §ede e ure (Eiofiumseng
o) fea R w2
TR e, SEIHINA e
A ddt & fu g |
HUA: 47.81, 23.50 MY 28.
69% IS TS | ATHIT AR A
WA F e HTTeTE qreaT
1 7.39 %I T9Y Hadl Wi &
I A S, e o, el 3T
BTy ARl FET: 10.23%,
0.51%, 10.62 I /100 IM9
AR 39.21 fiRimm/100 I
e %1 orepferd defseTs
U FA B, FAIgS
arplt § dgs B AR Endidieg
AT AR THART W %
ded §  ddefiedee Tty

TEAT e |

fafeter =@ gEm H R @
ST T Gl I8 femfr

AT S-SR Fell & 3 (e,
ST X 3) | & bl Tl
EHU-d%e,  oEEY 3N
e wh T JR & YA
fdel AR & SUAN Fa [Aenad
CRIRRIRAI S R | ESRE
gfic W Gemm S 8 AR e
S & T X § g R %
AT ST & | T 3 =S F Hegai
T (20-25% wb) ST & & forg
ST % ST HTh Tl & & ol
80 (% wb) ¥ FEMT S & | &
TR & TS (UE) I AT 1.78
firft % ¥R 140 e A g @ @
T S 51 36 e ST iR
dH % e & U gEe w1 g9
120 § 220 e 7% ol gam &
9 92 1 HIeTS 1.44 9 1.98 o
6 B B YA Rasd
T GaE &1 whan § gam J
FH THI A & AR T, @R AR
el B 7 B 1 S
STTE 1 T o1 a1 el ¢ |

TEATMeTH /AR’ &9 9 fom
NILGREC S
S Tt A adie, st i T

T e ST & fie deme
TS BT AHIHTT

HEHAJI-HHE T 3 Teh Dl
% I SUERH AT [A9ET &1
fert aifte i & ded T

HEFER TG



A T & folT A Grer
TERAAT T Uk AP R |
Y@ ETl (AN W AW, IR,
FIAT T, B = AR AGR) Fl
gle & U AFe g
TishATAT bl FARITRET 4T 1 |

qdt st 7 SR W 9 9
ol HSIOT &ffel

Fax iR fedy (diod) dere
el T g TG HaIH AP
fopaT T & A diedt el §
TR & oo el @
RreRal @ 78 § 1w g
AR T F AR s qE
I & IR UK 7ed b
2

qa AR NG HF ARG B
R § HIesie

W@ eI e i Hidl (TS
AT 47, = &l gH), AR T,
% PIg (ST B3 AR e 97)
% fou Arghlag @ HeEdar |
ISR fafeal bl Al
T T B STEUHSTRE, W&l
gag ® 130-150 R /Her e
Dl Th Gdd Hgshldd SN
PISTIISNET Ol 1 e
T

sreprei o 1 foremr

deRTT F N AN T
(FerrErraferse ) 3 e
% T e S 1 i

foRaT T ST el & TR GaEfed
FAER & AR T HH HIT 2 |

ICAR-CIPHET

=% g Ubfore ol Gl &
Ich & HACTT-ITCH G el
frepfe foh T | A1Tep ST & &4
T ORIl RIS B ATy
qF AT 0, i, i,
&0, A TG Ta & SN [6aT
AT | 9RO | 9T Il {6 e
T (76.20%;  254+10
) & e 73.34%
Rrergrm =il T (470+10
eY) # SR wEd ot
ST BT, IS a1E 8L (52045
SR, 43.34%) AR @
(625+10 HIIER, 23.34%) &
3|

gt F IR 3 WSR3 [
T ST

Fel e B e gdieh
dero Ryfqai § fhar |
qEAl B A FTT-IT
oRRgfel & dufeq fn
T-EEET (FEM T Q) &R
R-dwha (FHfes demer S
H) | g9 AR =Ew § o7 HSReT
I F MR WX, SN Bl
O H s HEEqel qRedd
Tel B & 1 ST & HSRYT &%
fore edifees sYemoT A9l 9 Y |

TA-HEET T+ AL

GRT (Gherkins) & fiT T
ST T TS Thi-iTT [0 &
G RIC CTE B | B -
TAeTS 9@ ™| @ Eal

T TEAM F TelhdT P TUET
fopa T SR 95% (3 fidt. 3

I & M 100% SR >3
forft. ot wal & fom 94%) wmn
T | ASfI i GBI SRrl 85%
2l

THARHARA-NET &
CEAR NI EUS VAR 2|

S

% | X %) et e B R | 1 MR 1 4
TR YEeM  (PEASEM) ET
Wi Ot & ded el Wed
Hifear & o™ I & Y @
eRIST AT 1 HIThIBICT, GRSl
o | & & R @ Tl & g
S 3o aTal SYBICT, SYARTEHRAT
% YR HBWl U & fg
didclis giaer e, qud
AR gl & A Ieared & forg
e TN, HY g
% wWEEd @ gad & o am
AN aTell A fafeRer 2 g,
I= ARk Al AREE W 9gE
JeM & o didad AR g
9y AEE, "Wedl a9 % [
qiEes gUmell, SUgRh AN
festg-amsfiameT el & &
fore < &1 START &3 Tl
9y SHE, 4 % qH ARG
AT B IYAN b STa-UIh
@ SMEEHAl 9o & MY I
U ATl diesl bl el T @,
et = IR T30 Rifea 3=a g
el wEa & ded g iR e
qal @ e @ A,
THEE H HE-Uesiedl & fou
TEETROT-53 $9 =S o &
SMMehe, |Xed @l & d8d @i}

ANN GALEREPORT 2021



SRS & fqU e u

g (Afew /e TEfd

HPEN AR el (JeErs]
e ) ot A gfs olX
SUS IX {0 @ EH G
BT ST T T4 ST 2 |

TEEANG-fuagd  Er
fopRT [l /7 Sisead /
S

TITSHISTIIIT -1 €2-813 &
gfifmafiXs dg  IFIars
(dro=gen) F i A9l el
3R Ufspam Meeret faepfer fog 2
o¥H  @ear AREd @ed @
H97H, Il S I BH AR,
AR G digd & &% 2 arl
T Bl FH H B AT TR
SUER, @ Aiged § g A
gl I TaT R AR HET FH
Ul @ &% o e o,
e TR el § e &
st §  9ar  @uarAr:
FITETH-THMEAR T Il
My @Hafes  gfesio,
SRR omawgE ddl &
I @TE el e AR AMYR &
G H BEd & 91 % &
F foT - R, B
o dIS & ol § S difrsT S
P e WEnfl R fodes
THERRTT W W aeeid
BT QA & |

3T YR et

qy 2021 # BAR AR R
FE-IWA ATEIE F I

AEH & WU % TR AR

JEHR) W FHAI R TR
BHR SISt fafsreT |ffEt ot
JeE Ul & e £ B
HETA S U b | e
R T JRERI T T (6T & |
¥ 2021 & IR A WEARI
I EAE fo6ar T o dide
E Q-G lereies

BE 3R 1500 Faifed et #
ufaferd fpam T R A @
SEEEICE A W R
1097 SfRET @ It o
PR (ST, framt & e
3R HASBTT HIIHAT & Tz
P AR I I & HAA Bl
% 915 YEee & e iR ke
T A1 39 SN B AW BEA

gl (FAteTEHl), SIS
aenfyd wa oMY el
JIIR-FA-GREET (A1),

Fels IUNT ISR AR Fee
% &5 H T 178 BRI Rl Ui
R 1T | SATSTET 1 79 Helead

I Med @R a| JEMT d9%
HET P AR, Y AR HET
R e, [qaed @6/ 9| 9
e oMEdle / ®Awe &
SR % fo gewsie o,
Sifgd A&al ared Teme AR
SHH Siifaq weel & uRaed @
fafy, qifted Il FUIH oM
SR el AT e 0, &8
AR TR G HE B AR
e B 1 denfes aEatdT &
Y 9¥ & qRE 7 A 599
o I B | Rare & T8
1Aty &% AR Ui Yee vEM fhe
W qE-gaE mEd U
sfeauHe 2RET HeX (PHMETC)
397 % faf¥=T feeat € 33 A0
o GETT fehar, Forad el o
.31.44 TG T & |

RAE @t orafy & aRM, faf=
eIl & qed e Sae
foepre @EHA, AMG d@ErEN
foepra FiepH, fRAT SfreT,
BE TRE oY AR e
U | faf=T T | 200 9 ST

% Ted, WpeTgd-dithe 3 fanr=
FEFH F AECH A T
Al e, ST P,
ST || U 7 R L
IR 3 YT BT (e A
% [T N gEERU-2021
(drpe-ome®  2021) WX &N
ZGE Tl H AESH [ B
AE AR AT Teper FHiEn
yfrerett § I=a Ore drell 39 &
SAferen Sy = SRS U | HEI
% MG TE URISH H e,
yih, JEih ASE, W/
Tl d, el g,
qroTyeh I, FEreE 0 IR 95
M € |




Executive Summary

ICAR-CIPHET, a premier
institute in the country with a
mandate to undertake
research activities in the area
of post-harvest engineering
and technology. During this
reported period, institute
continued to play a significant
role in developing innovative
technologies, methodologies
related to post-harvest quality
management and in further
transfer of these technologies
to respective stakeholders,
farmers, entrepreneurs and
industry through technology
licensing, trainings, capacity
building and extension
activities. Institute has
contributed through its various
multidisciplinary in-house and
externally funded research
projects, the institute has
developed many innovative
solutions for the problems
posed by stakeholders. The
salient achievements of ICAR-
CIPHET during the year 2021
are summarized here.

Machines / Equipment
Developed

Automatic sorting / grading
system for Tomatoes /
Pomegranate

An automatic vision-based
sorting/grading system has
been developed, capable of
sorting tomatoes and
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pomegranate on the basis of
surface defects which are
directly correlated to the
variation in the surface color
and texture. After sorting,
developed system grades the
commodities based on their
sizes. At present, machine has
the capacity to sort the 45-50
fruits/objects per minute
depending on the response
time of the diversion/ejection
system.

Machine vision based insect
detection device

An automatic device has been
developed to detect and
identify insects in stored
grains. System has been
programmed to detect,
identify and count the number
of insects in the sample
instantaneously by analysing
images. The time required for
detection and counting of
insects (Lesser grain borer) in
wheat grain is 3-4 seconds
with 85-88% accuracy as
compared to 210 seconds of
manual operation.

Rotating orifice feeding
system

A simple feeding system has
been developed for
continuous and uniform
discharge of roasted makhana
seeds of different sizes (7.48-
12.40 mm diameter) with a
consistent flow rate of 10-30

kg h'. The developed feeding
system performs well for
feeding makhana seeds of
different sizes at finite mass flow
rates of 2.25-29.81 kg h'. The
estimated cost of the developed
system is about Rs 30,000/-.

Oxygen concentrator for rapid
0zone generation

The developed concentrator
works on the principle of rapid
pressure swing adsorption
(PSA). It utilizes a molecular
sieve to adsorb gases onto
sodium-based zeolite minerals
at high pressure. This type of
adsorption system is
functionally a nitrogen scrubber
(8ml/g/min) allowing the other
atmospheric gases to pass
through, therefore
concentrating oxygen as the
primary gas (up to 85%). The
concentrated O, when fed to
ozone generator helps in rapid
O, generation and also
enhanced its capacity.

Modified push cart for small
scale vegetable vendors

Push cart of 200 kg capacity has
been developed and evaluated
for maintaining the freshness of
the fresh produce as compared
to the outside conditions
(control). System maintains an
average inside temperature of
24°C (at no load) with outside
average temperature recorded
as 34°C. With load the
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developed cart creates a
temperature and humidity
difference of about 28% and
48% respectively, as
compared to control. It
resulted in about 50% less
reduction in PLW of the
commodities as compared to
the control.

Litchi de-stonertools

A hand operated and pedal
operated Litchi de-stoning
tools have been developed
and evaluated. Hand operated
tool gives an intact pulp
recovery of 48.63% after
destoning. Loss of juice in the
process is found to be 8.08%
whereas total pulp loss is
about 32.53%. Pedal operated
litchi destoner gives intact
pulp recovery of 34.02%
during destoning process,
with a juice and total pulp loss
of 5.08% and 38.42%,
respectively. Both these tools
have capacity of about 120 9
kg/h, respectively.

Modified
system

live fish carrier

Existing live fish carrier system
has been redesigned and
fabricated for increasing its
capacity (200-300 kg) and to
cover long distance trips. The
container has now a
multipurpose chamber and
the equipment for supporting
aquatic lives. System is
equipped with two pumps for
water showering, filtration
device, air-pump aerators,
exhaust fan and water chiller.
The modified system can carry
live fish up to a journey time of

3-5 days as compared to
earlier.

Air cooling unit for low-cost
onion storage structure

Dry-type air cooling unit has
been developed for an onion
storage system, where in the
temperature of air is reduced
without affecting its relative
humidity. Blower attached at
one end (inlet chamber)
moves the air inside the
aluminium pipes (25 no.),
where the temperature and
moisture of the air is reduced
by sprinkling water over the
pipes. Water is re-circulated in
the system after cooling. The
developed air cooling unit is
capable of reducing the
temperature and RH of
ambient air by 2-4°C and 6%,
respectively.

Smart solar dryer

Solar based dryer of 10-15 kg
capacity that utilizes solar
energy in the form of thermal
as well as electrical energy has
been developed. Thermal
storage is provided through
paraffin wax (as phase change
materials, PCM) and electrical
energy using photo voltaic
cell. In case of no solar
radiation, system is
supplemented with hot air
blower, powered by solar
battery. Dryer is equipped with
sensors and microcontroller
arrangement, air heating unit,
air handling and distribution
unit, temperature control of
the drying chamber, dry
weight measurement for
preventing overheating,

thermal storage and power
supply.

Processes / Methods
Developed

Near Infra-Red Spectroscopy
based Methods for maize and
peaflourin chickpea flour

NIR based methods have been
developed for quantification of
maize flour and pea flour
adulteration in chickpea flour.
For maize flour as adulterant
modified partial least square
regression (MPLSR) model with
RSQ and 1-VR value of 0.9989
and 0.9963 having SEC and
SECV value of 1.0918 and
2.0468, respectively has been
developed. Similarly model for
quantification of pea flour in
chickpea flour showed
coefficient of determination
(RSQ) of 0.99, standard error of
calibration (SEC) of 0.827 and
standard error of cross
validation (SECV) of 1.491. The
developed methods allow rapid
and non-destructive detection
and quantification of maize and
pea flour adulteration in
chickpeaflour.

Protein Extraction from De-oiled
Rice Bran

A process has been optimized
for extraction of protein from
defatted rice bran. Process
variables like extraction
temperature (40-60°C),
extraction duration (30-60 min),
and extraction pH (9-11) and the
responses viz. extraction
efficiency (%), recovery (%),
purity (% protein) and vyield
(9/100 g) have been optimised.
The methodology includes
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alkaline extraction followed by
acid precipitation at isoelectric
point. The predicted values of
extraction of protein under
optimized conditions resulted
in extraction efficiency of
54.2%, and yield of 7.35g/
100g with purity of 79%.
Bioactive compounds from
immature dropped Kinnow
fruit

Process for extraction of
bioactive compounds has
been optimized using different
solvents (methanol, ethanol
and acetone) and extraction
technology (orbital shaking
and ultrasonic assisted
extraction). The extract using
ultrasound assisted extraction
gave better results for the total
phenolic content (TPC), total
flavonoid and antioxidant
activity in the range of 2.63 to
4.59g gallic acid equivalent
(GAE)/100g, 5.35 to 7.60g
quercetin equivalent (QE)
/100g and 178.89t0 251.41mg
ascorbic acid equivalent
(AAE)/100g, respectively.
Ethanol has been found to be
most effective solvent followed
by methanoland acetone.

Storage of roasted makhana
(Euryale ferox) seeds

During makhana seed
storage, it has been observed
that the insects viz. lesser
grain borer (Rhyzopertha
dominica) in the grub and
adult stages causes damage
and affects popping of roasted
seeds. Studies on naturally
infested roasted makhana
seeds of different sizes
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revealed that insect infestation
was more on 11 mm size
seeds, followed by 9 mmand 7
mm, respectively. It has been
found that 40+1.24% damage
is caused during 15 days of
storage. R. dominica female
lays 200-500 eggs and
completes its life cycle in 35-
50 days.

Carotenoids from black gram
husk

Process has been optimized
for carotenoids extraction
from black gram husk using
the Box-Behnken design of
RSM. The total carotenoid
content of the husk extracts
has been observed in the
range of 2939 — 3941 ug/100g.
The optimum conditions for
maximum extraction of total
carotenoids from black gram
husk are 27.28 ml/g at 30°C
extraction temperatureand 6 h
time.

Microbial method for PHB film
production

Pre-treatment process has
been optimized for maximum
recovery of fermentable
sugars from mango by
products. Considering the
cost economics, 1% of both
acids (H,SO,, and HCI) is
recommended to be used for
the recovery of fermentable
sugar from mango by-
products. Further PHB
producing bacteria have been
isolated and screened from
the soil samples.

Characterization of mango
seed kernel (MSK) starch

Mango seed kernel (MSK)

starch has been characterised
for its purity, amylose content,
swelling power, and water
solubility index. Scanning
electron micrographs have
revealed that the MSK starch
granules are round to oblong in
shape with particle size of 8-
18.5 um in length and of 5.4 -
10.6 um in width. X-ray
diffraction revealed the
diffraction peaks at (26) of 15°,
23° and an unresolved doublet
peak at 17 and 18° showing A-
type starch.

Packaging materials for dried
fish under storage

Aluminium laminated HDPE
pillow pouches and HDPE trays
have been found acceptable for
storing dry fish, which maintains
cooking quality up to 8 months
of storage based on sensory
evaluation (9-point Hedonic
scale).

Strategies for promoting post-
harvest technologies based on
entrepreneurial behaviour and
constraints faced by processors
and farmers interested in
processing

The study provided insight into
the major constraints faced by
processors and farmers
interested in processing. The
results have shown that
financial constraints (Mean
Rank 204.850) and lack of
information related to
processing technologies (Mean
rank 12.85) are reported for
processors and farmers,
respectively. Strategies for
promotion post-harvest
technology include custom
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processing centres,
development of small
multifunction / multipurpose
processing machineries,
capacity building of extension
functionaries in processing
sector etc.

Isolation, identification and
characterization of microflora
from Hawaijar

The macro-morphology of
isolated colonies from
Hawaijar prepared in steel
container & glass jar and
banana leaf have been
studied. Isolated colonies are
of rod-shaped and purple-
colored, belong to the family of
gram-positive bacteria and are
similar to the colonies of
Bacillus subtilis standard
culture (MTCC 2756).

Products Developed
Roasted Sangri Seeds

A healthy alternative snack
item has been developed
using sangri seeds. Dried
sangri seeds, are soaked at
80°C to get the desired
moisture content of 10, 20, 30,
40 and 50 (% wb). Soaked
seeds having different
moisture contents (10-50%)
have been roasted by three
different ways viz., microwave
roasting, salt roasting and dry
roasting. Salt roasting method
with initial seed moisture
content of 10% resulted in the
roasted seeds with good
sensory quality.

Cereal-gluten free instant

ribbon pasta with semi-
popped makhana

Cereal-gluten free instant
ribbon pasta (CGFl pasta)
based on semi-popped
makhana flour (SPM), water
chestnut flour (WCN) and
potato powder (PP) and carrot
juice has been developed.
Optimum concentrations for
SPM flour, WCN flour and PP
are found to be 47.81, 23.50
and 28.69%, respectively.
CGFI pasta with the optimized
and validated formulation has
shown total protein, total fat,
iron, and calcium content of
10.23%, 0.51%, 10.62
mg/100g and 39.21 mg/100g
respectively, with overall
sensory acceptability of 7.39.
Optimized CGFI pasta is rich
in total phenolic, flavonoids
content and possess
antioxidant activity in terms of
DPPH inhibition and FRAP
assay.

Fruit bar manufacturing using
refractance window drying

Fruit bars from three different
fruit pulps (guava, jamun and
mango), have been
developed using a continuous
type Refractance window
dryer developed by ICAR-
CIPHET, Abohar. The fruit pulp
is spread on the Mylar sheet
and the float moves from one
end of the dryer to the other
end. Fruit pulp is dried from
80% (wb) using the dryer to
achieve intermediate moisture
content (20-25% wb) in about
3h. Final thickness of dried
guava pulp (bar) is 1.78 mm
and complete drying is
achieved in 140 min. Similarly,
for jamun and mango pulps,

the drying time varied from 120
to 220 min and pulp thickness
after drying varied from 1.44 to
1.98 mm. Refractive window
based drying process takes
less drying time and the overall
product quality in terms of color,
flavor, and nutritional profile is
maintained.

Collaborative /
Externally Funded
Projects

Standardization of operating
procedures (SOP) for
procurement of major pulses,
storage and uniform milling
outturn

ICAR-CIPHET along with other
centres conducted a study on
SOP's for the procurement,
storage, milling and uniform
milling outturn of major pulses
under DoCA funded Project.
SOP's for procurement of major
pulses (chick pea, pigeon pea,
black gram, green gram and
lentil) have also been
recommended.

Storage losses of wheat and
paddy stored in CAP system

A national level reference study
has been performed and
recommendations have been
made to FCI for storage losses
for wheat and paddy, stored in
CAP system. The outputs of the
study are of national level
importance for the record on
extent of storage losses in
paddy and wheat stored under
CAP.

Microwave assisted
disinfestation of rice and wheat

Microwave assisted
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disinfestation methods for rice
and wheat against major
stored rice insects (flat grain
beetles, rice weevils, flour
beetles and khapra beetle)
and wheat insects (lesser
grain borer and flour beetles)
have been standardized. A
continuous microwave grain
disinfestation system of 130-
150 kg/h capacity has also
been established at IMRC,
Navi Mumbai.

Lighttrap development

Light traps for managing grain
moth (Sitotroga cerealella,
spp.) during storage exploits
photo tactic behaviour of the
insects. For this purpose, two
different test chambers
comprising of acrylic and PVC
have been developed. Five
different colours have been
used i.e., blue, yellow, green,
red, white along with the UV
light as standard check. The
results showed that 73.34%
Sitotroga were attracted
towards blue light (470+=10
nm) followed by green (520+5
nm, 43.34%) and red (62510
nm, 23.34%) as against 76.20
% towards UV (254=10 nm)
i.e. standard check.

Hermetic bags for storage of
selected agriculture
commodities

Commodities like paddy, rice,
wheat, tur, turmeric and black
pepper have been evaluated
under hermetic storage
conditions. Commodities
were stored under two
different conditions viz.,
infested (artificially infested)
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and un-infested in Save Grain
bags. Based onthe completed
storage study in paddy and
rice, Save Grain Bags are
found to be effective for
storage of grains with no
significant changes in the
grain quality.

Soy and groundnut protein
Isolates

A novel process based on
microbial precipitation
process to produce protein
isolates/concentrates from
oilseed cakes/meals (example
soy meal, groundnut cake)
without addition of strong or
diluted acid has been
developed. The developed
process is unique as it is
added acid free and also
provides about 5% higher
yield of protein as compared
to the existing chemical
process. The protein isolates
samples have been tested for
biochemical and toxicity
parameters using rat models.

Fruit fly scanning machine

Performance of X-ray based
fruit fly scanning machine has
been evaluated for gherkins
(CONRAD-G) and found
satisfactory. The detection
accuracy has been tested for
bad fruits is 95% (100% for
fruits with defect = 3mm and
~94% for fruits with defect
<3mm). Fruits with defect size
larger than 3 mm can be
successfully removed. The
machine's segregation
efficiency is 85%.

Machineries/ Processes/
Products Developed by
AICRP-PEASEM

Developments made by AICRP
on Plastic Engineering in
Agriculture Structures &
Environment Management
(PEASEM) includes various
standardization of the
supplemental lighting system
for growing lettuce in soilless
media under protected
cultivation, water lifting device
for river bed cultivation in hilly
region, development of user-
friendly biofloc fish rearing
facility, vertical aquaponics for
fish and plant biomass
production, low- cost solar
radiation shield system to
facilitate the automation of
agricultural facilities, portable
and detachable animal shelters
for raising livestock at high
altitude pasture, transportation
system for fish seed, design of
suitable cost-effective animal
shelter using plastics for
temperate Himalayan region,
soil-less cultivation of high value
vegetables for enhancing water-
nutrient productivity using
different paddy straw based
substrates, modelling of water
and nutrient dynamics under
mulch and drip irrigated high
value crops, assessment of
gravity-fed drip irrigation
system for mid-hills of
Meghalaya, application of
magnetized water to gherkins
(Cucumis angora L.) under
protected cultivation and
impact of different colour low
tunnel shade nets on growth
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and vyield of chrysanthemum
(Chrysanthemum indicum L.)
etc.

Machineries/
Processes/Products
Developed by AICRP-
PHET

The AICRP on Post-Harvest
Engineering and Technology
(PHET) has developed various
machines, products and
process protocols which
includes tender coconut
cutting machine, cocoa bean
sheller cum winnower, UV-
assisted treatment device for
post-harvest decay control in
Nagpur mandarins,
development of sensing
system for detection and
quantification of selected
heavy metals in food matrix,
rapid detection of adulteration
in desiccated coconut powder
using VIS-NIR spectroscopy
and chemometric approach,
edible fruit coating
impregnated with
antimicrobial essential oils
and myco-nanoparticles for
post-harvest decay control in
Nagpur mandarins, process
technology for making shoe
polish from karanj seed oil,
botanical formulation derived
from oilseed processing.

Other Professional
Achievements

Our scientists are 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 scientific
panels. One of the farmer has
received innovative farmer's
award from ICAR-NAARM,
Hyderabad.

Eight technologies were
licensed during 2021 which
include Portable smart
ultraviolet-C disinfection
system (UViC), Ozone based
fruits and vegetable washer-
cum-purifier (Ozo-C), process
for preparation of fat free
flavoured makhana, ready to
constitute makhana kheer
mix, microbial method for
production of protein
isolate/concentrate from
oilseed cakes/meals, live fish
carrier system and method of
transporting live fish therein,
process for preparation of
nutritious multigrain chapatti
flour and groundnut based
flavoured beverage, curd and
paneer. The technology
licensing generated a revenue
of Rs. 7 lakh during the year.
Five patents were granted
during the reported period.

The Post-Harvest Machinery
and Equipment Testing Centre
(PHMETC) tested 33
machines from different parts
of the country, earning a total
revenue of Rs. 31.44 lakh.

During the reported period,
Various Entrepreneurship
Development Programmes,
Human Resource
Development programmes,
Farmer's Training, Students's

Trainings etc. were organized
under different schemes. More
than 200 students & 1500
budding entrepreneurs from
different places were trained
and successfully completed the
programme. Total of 1097
participants were trained for
post-harvest management of
agricultural and livestock
produce through
entrepreneurship development
programs (EDP), farmers'
trainings, sensitization
programmes and special
programmes for training under
SCSP. A total of 178 students
were trained during this period
in the area of post-harvest
engineering and management.
Under Azaadi Ka Amrit
Mahotsav, ICAR-CIPHET has
organised a number of
programmes; e.g. webinar
series, orientation programme,
EDPs etc. ICAR-CIPHET,
Ludhiana has organised
Industry Interface Fair on Agro
processing — 2021 (CIPHET-IIFA
2021) to commemorate its
foundation day.

More than 39 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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Achieving near zero post-harvest losses
and high level of processing of
agricultural commodities through
excellence in research.

mws 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

ws 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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“sMandates

=% 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
developmentin post-harvest engineering

and technology
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Overview

ICAR-CentraI Institute of Post-Harvest

Engineering and Technology (ICAR-
CIPHET) was established on 03 October
1989, at Ludhiana, Punjab. It is a nodal
institute that undertakes lead research in the
area of the post-harvest engineering and
technologies, value-addition appropriate to
agricultural production catchments and
agro-processing industries. Another
campus of the Institute was established on
19 March 1993 at Abohar, Punjab, to
primarily undertake the research and
development activities for processing and
value addition of fruits, vegetables and
horticultural crops. ICAR-CIPHET is also
headquarter of two All India Coordinated
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 for applied post-
harvest technology and value addition of all
commodities for farmers, orchardists, rural
youth and entrepreneurs. It also generates
basic knowledge by taking various basic
and strategic research projects in the
mandated areas.

ICAR-CIPHET

The Institute has five divisions:

1. Agricultural Structures and
Environmental Control

Automation and Sensor Technology
Food Grains and Oilseeds Processing
Horticultural Crop Processing

S

Transfer of Technology

The Institute has developed nearly 120
technologies including 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, 73 have been licensed/
commercialized to about 155 entrepreneurs /
end users. The technologies developed by
ICAR-CIPHET helped the farming community in
reducing post-harvest losses, value addition to
the farm produce, development of functional
foods and safety related to food through
interventions in the arena of protected
cultivation, threshing, milling, processing, with
improved storage, preservation, quality
evaluation using non-destructive, 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 generating employment in rural
areas. ICAR-CIPHET has so far filed 69 patents
out of which 17 have been granted. The institute
also has food testing laboratory, agri-business
incubation centre, and post-harvest machinery
and equipmenttesting centre.
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All India Co-ordinated Research
Projects (AICRP) on Post-Harvest
Engineering and Technology (PHET)

AICRP on PHET 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:

() Adoption/development of equipment/technologies
for reduction in post-harvest losses during critical
post-harvest stages/operations

(i) Development of need based agro-processing
centres (APCs) in different production catchments
for income augmentation and employment
generation

Value added products from agricultural crops /
commodities

Prototype development and process refinement
with a view to develop complete packages for post-
harvest utilization of crops / commaodities and their
by-products

(v) Multilocation trials and demonstrations of the post-
harvesttechnologies

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

AICRP on PEASEM became operational in the

year 1988 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,
mulching with plastic, use of plastics in farm
tools, machinery, post-harvest handling,
packaging processes, animal shelters and
aquaculture technology. The project has very
good impact on farmers field particularly due to
enhanced income per unit area of land and
substantial saving of inputs like water, fertilizer
and manpower.




Krishi Vigyan Kendra (KVK)

Krishi Vigyan Kendra, an

innovative science-based
Institution, was established to
accelerate the agricultural
production and post-harvest
management and also to
improve the socioeconomic
conditions of the farming
community of Fazilka district.
This KVK was reestablished at
ICAR-Central Institute of Post-
Harvest Engineering and
Technology, Abohar (Fazilka)
on 20 October 2016. Aim of
KVK is to accelerate the post-
harvest management of
agricultural produce and allied

activities for improving the

economic status of the rural
community. The concept of
vocational training programme
in agriculture through KVK
grew substantially due to
greater demand for improved/
agriculture technology by the
farmers. The farmers not only
require the knowledge and
better

technologies, but also need

understanding of

skills development works in
various agricultural adoptions
on their on/off farms. The
effectiveness of the KVK has
been further enhanced by
adding the activities related to

on-farm testing and front line

demonstration on major
agricultural technologies in
order to make the training of
farmers' location specific, need
based and resource orientated.
It runs the need based skill
development oriented training
programme to create job
opportunities related to rural
community. It also acts as a
facilitator to coordinate the
extension activities of different
departments for the benefit of
the farmers. The KVK also helps
in disseminating post-harvest
based production technologies

in neighboring KVKs.
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Units

Food Testing
Laboratory (FTL)

The well-equipped Food

Testing Laboratory funded by
Ministry of Food Processing
Industries (MoFPI), New Delhi
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.
Testing protocols for certain
parameters like water quality
testing, fat, protein and fibre
analysis, mineral content etc.
have been validated. This
facility has enabled the
institute to answer the need
based test requirement of
processers, entrepreneurs,
small and medium enterprises
and industry at reasonable
testing charges.

This laboratory is catering to
the food testing and quality
analysis requirements of

different stake holders,
entrepreneurs in getting
their samples tested.

Post-Harvest
Machine and
Equipment Testing
Centre (PHMETC)

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, New Delhi. 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. Purpose of
establishment of PHMETC is
to provide a platform for
manufacturers and
entrepreneurs involved in PHT
machine and equipments.

PHMETC is a unique facility
in the country, which is
available at ICAR-CIPHET
for testing of various post-
harvest technology related
equipments & machinery.

Agri Business
Incubation (ABI)
Centre

Agri-Business incubation

centres of ICAR provide
support to the farmers and
entrepreneurs & young
unemployed youth by
generating new technologies
& machineries; creating path
to access latest agricultural
technologies, by providing
suitable need based services.
Through this Centre, the
Institute has conducted
number of trainings,
awareness /sensitization
programs to more than 300
participants and also acts as
incubation centre for the
startups.

ABI Centre offers its
services to all farmers,
entrepreneurs and youth
and

along with small
medium scale industries to
get benefit from our

technologies.

OVERVIEW



Prioritization,
Monitoring and
Evaluation (PME)
Cell

PME Cell helps in setting a
unified priority and monitoring
of externally funded and in
house projects. PME cell of the
institute conducts Institute
Research Council meeting and
maintains the record of research
projects. It also acts as link
between the council and the
The
database of parliament

institute scientists.

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 for

digital management of research
projects.

Agricultural
Knowledge
Management Unit
(AKMU)

AKMU of the institute helps in

providing a necessary
assistance in analysis of data,
electronic communication and
IT related management &
solutions. The AKMU owns a
number of analysis and design
software such as corel draw
graphic suite software, adobe
photoshop CS6 software,
adobe premier pro software
(Creative Cloud Full Suite),
MATLAB software, Design
Expert, Google Hindi Input,
Google Input Tools. Institute's
website www.ciphet.in is being
maintained by AKMU and the
website is enabled for internet
payment gateway.

Institute Technology
Management Unit
ITMU)

ITMU is responsible for IP

protection, management and
transfer/ commercialization of
the ICAR-CIPHET technologies.
The role of ITMU is to guide,
encourage and accelerate the
efforts towards development of
technologies in the field of post-
harvest management and to
help in facilitation of novel ideas,
inventions and technologies
developed by the Institute into
commercial ventures to serve
the society. A total of 69 patent
applications have been filed
through ITMU so far, out of
which 17 patents have been
granted. Regular & sturdy
efforts of ITMU lead to
commercialization of 73
technologies developed by
ICAR-CIPHET.




-

Workshop

ICAR-CIPHET, Ludhiana and Abohar

campuses have separate workshop facility
which is used to manage fabrication and
modification of post-harvest machineries,
designed under different research projects.
The 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.

Guest House

Both Ludhiana and Abohar campus have

guest house facilities for providing the
accommodation to ICAR/ SAUs/ Government
employees and farmers. An international
training centre with 08 AC-rooms and dining hall
with kitchen is also available at Ludhiana
campus.




Agro
Processing
Centre

Agro-processing centre (APC) 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.

Library

The 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 are 5265. The
library as a member of consortium for e-Resources in Agriculture
(CeRA) is getting access to online full text journals and e-books. In
addition of these, a number of national and international serial,
publications, annual reports, newsletters and research bulletins have
beenreceived on gratis and are available to the readers.

‘ﬂ!i .‘.
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Staff Position

Category Sanctioned
Director (R.M.P) 01
Scientific 77
Administrative 42
Technical 29
Supporting 03
Total 152

Ludhiana

33
17
19
01
71

Unified Budget of ICAR-CIPHET

ICAR-CIPHET
Approved Total remittance
allocation plan (2021-22)
Plan RE (2021-22)
2148.00 1692.38
AICRP-PHET

Total remittance
Plan (2021-22)

Approved allocation
Plan RE (2021-22)

2378.91 1912.41

AICRP-PEASEM

Approved allocation
Plan RE (2021-22)

Total remittance
Plan (2021-22)

422.70 330.28

CRP-SA

Approved allocation
Plan RE (2021-22)

Total remittance
Plan (2021-22)

130.00 92.42

Revenue Generation

Financial year
2021-2022

Note: The Financial Year is from April to March (2021-2022)

Total
expenditure

1302.33

Total
expenditure

1889.24

Total
expenditure

327.39

Total
expenditure

64.53

Target for the financial year 2021 -2022

46.00

Filled Total Filled Vacant
Abohar
01 01 00
02 35 42
02 19 23
07 26 03
01 02 01
12 83 69

(As on December 31, 2021)
% Utilization with % Utilization with

respect to allocation respect to
under Plan RE 2021-22 remittance
60.63 76.95

% Utilization with
respect to allocation
under Plan RE 2021-22
79.42

% Utilization with
respect to remittance

98.79

% Utilization with % Utilization with

respect to allocation respect to
under Plan RE 2021-22 remittance
77.45 99.12

% Utilization with % Utilization with

respect to allocation respect to
under Plan RE 2021-22 remittance
49.64 69.82

Revenue generated
23.83

(Amounts in Lakh)
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Research Highlights

1.1. Machines / Equipment Developed

-

~

Fig. 1. Automatic sorting/grading machine

1.1.1. The automatic
sorting / grading
system for tomato /
pomegranate

In our country, great losses
incur during handling and
processing of fruits and
vegetables. Due to the
increasing demand of fruits
and vegetables of high quality
with good appearance, there
is a need for the development
of accurate, fast and focused
quality grading/sorting system
for the pomegranate and

IIIIHHII
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tomato. These operations are
very laborious and there is no
objectivity while sorting /
grading by manual methods.
The automatic vision-based
sorting/grading system has
been developed comprising of
conveyor, diversion system,
vision and sorting system with
a capacity to sort 45-50
fruits/objects per minute. Cup
type chain conveyor has been
developed to carry fruits
(tomato and pomegranate) in
singulation beneath the

imaging chamber (Fig. 1A). The
dimensions of conveyor, cup
and pitch of chain have been
kept in such a way that single
fruit will be carried forward and
should not drop down in
between. Cups are hinged on
the conveyor at one end and
free at the other end for the ease
of dropping the fruits/object.
The machine has a provision for
six grades with pneumatic
based diversion system which
are controlled through a
developed program.
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1.1.2. Machine vision
technology based device
for automatic detection
and identification of
insects in stored grains

In India manual sieving and
counting are predominantly
used in storage godowns. But
manual insect detection and
identification needs skilled &
trained manpower, since these
commodities and their target
insects are heterogeneous in
nature. Moreover, manual
handling employment may give
inconsistent and variable
results also. Further, huge
quantity of grain makes the
quality inspection and
evaluation process more
complicated due to scarcity of
trained personnel. Improper
detection methods and
practices lead to improper
prediction of the need of
fumigation, thus causing more
damage to food grains.
Development of an effective
method to detect and identify
the stored grain insects can
overcome the problems of
existing method of detections.
New method may lead to on
time fumigation and reduction
of the food grain wastage.
Considering this, a program
has been developed for the
machine vision-based system
which could rapidly detect and
identify the insect infestation of
stored grains. The program can
access the android camera and
capture images to detect and
count insects by image analysis

(Fig. 2.).

Device for automatic
detection and identification
of insect infestation in
stored grains

Fig.2. Output of the developed system

1.1.3. Continuous feeding system for
makhana popping machine

Consistent and slow mass flow rates of granular
materials through a small diameter orifice at the centre
of the bottom of a hopper is difficult to obtain when
orifice diameter is less than 5 times of the
characteristic seed diameter. Rotation of the bottom in
the horizontal plane with the orifice placed at an off-
centre distance from the centre of the hopper can
sustain controlled flow rates even at small orifice
diameters. A simple feeding system was developed in
this study for discharging roasted makhana seeds of
different sizes (7.48-12.40 mm diameter) at 10-30 kg/h
consistent mass flow rates. The feeding system
consists of a rotating orifice plate at an off-centre
distance, which is placed inside a pipe connected with
the bottom of atrapezoidal hopper (Fig.3.). The effects
of rotational rate, orifice diameter, and off-centre
distance on the mass flow rates of makhana seeds
and plastic beads of different sizes were studied. The
materials did not discharge when the orifice was
stationary. The mass flow rate increased with the
increase in rotational rate, orifice diameter, and off-
centre distance. Finite mass flow rates in the range of
2.25-29.81 kg/h were obtained for different seed sizes
of roasted makhana seeds with varying orifice
diameter (15-20 mm), off-centre distance (20-30 mm),
and rotation rate (0.52-7.86 rad/s).
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The mass flow rates >30 kg/h were obtained at orifice
diameter 25 mm, however, finite mass flow rate
ranges were not be obtained for all seed sizes at off-
centre distances 20 mm. The Beverloo equation did
not describe the mass flow rate adequately for the
developed system. Therefore, Beverloo equation was
modified using a function similar to the Froude number
to describe the mass flow rate. This feeding system is a
cost effective solution, which is simple in construction
and eliminates the need of manual feeding in makhana
popping machine. Thus, the efficiency and output of
the popping machine improved. This feeder can be
used for other similar processing machines also for
uniform feeding of various grains.

1.1.4. Oxygen concentrator for rapid ozone Fig.3. Feeding system for

generation Continuous and uniform
Oxygen concentrator has been developed for ozone discharge of makhana seeds

generation which can be further be used in post-
harvest application of agricultural produce. The
developed system is based on the principle of rapid
pressure swing adsorption (PSA). It utilizes a
molecular sieve to adsorb gases onto zeolite minerals
at high pressure. This type of adsorption system is
therefore functionally a nitrogen scrubber allowing the
other atmospheric gases to pass through, leaving
oxygen as the primary gas remaining. The developed
oxygen concentrator has a molecular sieve with
sodium based zeolite, which has lower rate of nitrogen
scrubbing (8ml/g/min), due to this it is unable produce
oxygen with higher concentration (>85%). The
concentrated O, when fed to ozone generator helps in
rapid O, generation and also enhanced its capacity.
However, nitrogen scrubbing efficiency of the
developed system can be increased by using lithium
based molecular sieve or zeolite, which has higher rate
of nitrogen absorption (>22 ml/g/min) to produce high
purity oxygen, due to its small bead size. Lithium
based sieves has rapid adsorption/ desorption rates,
which is ideal for removing nitrogen from atmospheric
air and creating streams of high purity oxygen (Fig.4.).

Fig.4. Oxygen concentrator for
0zone generation
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1.1.5. Modified push cart for small scale
vegetable vendors

Push cart with capacity of 200 kg has been developed
for small vendors to prevent the spoilage of fruits and
vegetables during storage period of 2-5 days. Push cart
has been evaluated under no-load conditions and
temperature is recorded at a 30 min interval of time.
Daily average temperature in the outside environment
and centre of the cool chamber has been recorded as
34°C and 24°C, respectively. Under full load condition
freshly harvested tomatoes, cucumbers, ridge gourds,
bottle gourds, tar, palak, okra and bitter gourds were
kept in the cart for 3 consecutive days. Cart was kept
under the sun from 10am to 5pm during the storage
period. Temperatures, RH and physiological loss in
weight (% PLW) in the produce are recorded at specific
interval of time. Daily average temperature recorded as
outside (46°C) and temperature at the centre of the cool
chamber of the cart (33°C). Relative humidity outside the
cartis 32% and inside the cart 62% is recorded. Different
vegetables viz tomato, cucumber, bottle gourd, ridge
gourd, spinach and okra have been evaluated under
control andinside cart (Table 1 & Fig. 5).

et 4]

Vegetables % PLW after 3 days
Outside |Inside cart

Tomato 19.40 3.62
Cucumber 33.33 14.52 &
Bottle gourd (spherical) 12.66 6.61 ConToL Sﬁ
Ridge gourd 35.45 17.94 - ;
Bottle gourd 12.08 5.51 “ “
Tar 40.41 17.23 Conthdl Zusine
Palak 69.69 21.36 "
Okra 44,72 19.76 ' '

32.50 16.10 Comramn e 4
Table 1. Comparison of percentage physiological Fi‘g“%" k\e/‘}tsoﬂtz(feénos'rﬁ;;;prtgséjﬁ

loss in weight (% PLW) of the produce
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1.1.6. Performance evaluation of
litchi de-stoner hand operated tool &
pedal operated tool

Performance evaluation of the hand operated
litchi de-stoner is conducted by taking 500g
litchi in triplicate. Peeled litchi fruits with stone
were taken for the performance evaluation of
hand tools. In the case of hand operated tool,
intact pulp recovery is 48.63% and pulp remains
adhered with stone is 22.69% after de-stoning.
Juice loss is found to be 8.08% where as total
pulp loss is obtained as 32.53%. Capacity of
litchi de-stoning hand tool is found as 11.85
kg/h.

Performance evaluation of the pedal operated
litchi de-stoner is conducted by taking 500g
litchi in triplicate. In case of Pedal operated litchi
destoner, intact pulp recovery is 34.02 % and
pulp remains adhered with stone is 22.88% after
the destoning process. During the testing, juice
loss was 5.08% and total pulp loss obtained was
38.42%. Capacity of the pedal operated litchi
destoning machine is 8.86 kg/h.

1.1.7. Modified live fish carrier
system

In order to enhance the carrying capacity and
journey time of existing E-rickshaw based Live
Fish Carrier System (100kg capacity & 4-6h
journey time), minitruck based live fish carrier
system has been developed. It has the capacity
to carry 200-300kg live fish for a journey time of
3-5days. The container is provided with a
multipurpose chamber and the equipment for
supporting aquatic lives. Two pumps for water
showering, one filtration device, high capacity
air-pump aerators, exhaust fan and water chiller
are also added.

1.1.8. Solar operated air-cooling unit
for onion storage structure

Low temperature is required for onion storage,
achieving this is difficult in situation where
electrical power availability cannot be assured.
Hence, solar operated air cooling system in
which the temperature of the air can be reduced

Illi%il
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without increasing its relative humidity has been
developed. It consists of 25 aluminium pipes.
Air blower is attached at the one end of the
pipes (inlet chamber) whereas the outlet
chamber is attached at the other end of the
pipes. Water is misted/sprinkled over the pipes
through a fogging system which reduces the
temperature of pipes. Air passes through the
pipes and loses the temperature as well as
moisture during its movement through pipes.
As water is re-circulated, its temperature
reduces duetoincrease in specific area.

Performance of the dry-type air cooling unit has
been evaluated under three different conditions
with no-load of onions. The air cooling system
when operated using a storage chamber
(Fig.6.) open to atmospheric air, a storage
chamber covered with an LDPE transparent
sheet and a 25 micron LDPE sheet showed
average temperature drop of 4°C, 2°C and 3°C
,respectively. Average RH of ambient air is
observed as 78%, whereas average RH of
modified air is 72%. Results showed that the air
cooling unit reduced the temperature and RH of
ambient air by 2-4°C and 6% respectively.

Avadfcton et

Slorage ey

Fig.6. Onion storage structure

1.1.9. Smart solardryer

A dryer has been developed that works entirely
by solar energy using both thermal and
electrical modules. The thermal energy is
collected through evacuated tube solar thermal
collector whereas electrical energy is obtained
through solar photovoltaic panels. Thermal
storage is provided through paraffin wax (as
phase change materials, PCM) and electrical
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energy is stored at solar battery. A hot air
blower, powered by solar battery, is provided
to supply heat when there is less or no
radiation. The speed control of the exhaust
fan is made in order to control the
temperature of the drying chamber. Load
cells are provided below each tray to indicate
the weight of dry matter and thus prevent
overheating. The dryer consists of drying
chamber with sensors and microcontroller
arrangement, air heating unit, air handling
and distribution unit, thermal storage and
power supply (Fig.7). The factors considered
for the design of the dryer are moisture
content to be removed, total solar energy
received in the region and permissible
temperature for drying agricultural produce.

The designed capacity of the dryer is 10-15
kg of raw material. The targeted temperature
to be attained inside the drying chamber is
kept as 55-65°C.

The drying chamber accommodates six
perforated trays in such a way that it provides
thin layer drying in a uniform manner. The
design factors of the drying chamber include
its size, number of trays, space between two
trays and materials for insulation. The drying
chamber is made of mild steel with glass
wool insulation to prevent heat loss from the
chamber. A hole is provided at the bottom
side for the hot air entrance through the
evacuated tube collector.

Fig.7 Different components of smart solar dryer
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1.2. Processes

1.2.1. Near infra-red spectroscopy
based methods for detection of maize
flour and pea flour adulteration in
chick peaflour (besan)

Chick peaflour or besan is important constituent of
many Indian dishes. Due to the demand and high
price, besan is often adulterated by the
unscrupulous traders with less expensive
materials viz. maize pea flour to achieve higher
economic gains. Adulteration of besan with maize
flour reduces protein content and deprives the
consumers of the expected protein level and the
quality of the product. The presence of maize flour
cannot be identified by visual examination, and
moreover, the existing methods are on the basis of
identification of starch of maize and besan or
adulteration can be detected by measuring protein
content of the flour. Both these methods are
cumbersome, require expert personnel and are
destructive in nature. In order to provide rapid and
non-destructive method for detection of maize
flour adulteration in besan, near infra red
spectroscopy (NIRS) model has been developed.

Adulterated samples of besan (180) have been
prepared in the laboratory using maize flour in the
range of 1-90% (w/w). Spectra of pure besan, pure
maize flour and adulterated samples of besan with
maize flour have been acquired as the logarithm of
reciprocal of reflectance (log 1/R) in the Vis-NIR
wavelength range of 400 to 2,498 nm (Fig.8A).
Standard normal variate (SNV) and detrending
(DT) pre-treatment is applied to the raw data using
WinlISI Il software for correcting the scattering
effect. Among the various statistical methods,
modified partial least squares regression (MPLSR)
has been applied for development of the NIRS
prediction model. MPLSR model with RSQ and 1-
VR value of 0.9989 and 0.9963 having SEC and
SECV value of 1.0918 and 2.0468, respectively has
been developed and validated (Fig.8 B&C). The
developed method allows rapid and non-
destructive detection and quantification of maize
flour adulteration in besan.
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Fig.8A. Spectra plot of the pure besan,
maize and adulterated besan with maize
samples in 400-2498 nm wavelength range
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Fig.8B. Internal validation plot of MPLS-
NIRS developed model for
quantification of maize flour in besan
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Fig.8C. External validation plot of
MPLS-NIRS developed model for
quantification of maize flour in besan
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Similarly pure Pea flour and besan and spiked
samples of besan with pea flour (1-90%, w/w)
have been prepared in the laboratory. Spectra
of pure besan, pure pea flour and spiked
samples of besan with pea flour have been
acquired as the logarithm of reciprocal of
reflectance (log 1/R) in the wavelength range of
400 to 2,500 nm. Principal component
regression (PCR), partial least square
regression (PLSR) and modified partial least
square regression (MPLSR) method have been
employed and based on various statistical
parameters MPLSR model has been optimized
for quantification of pea flour in besan. The
developed model for quantification of pea flour
in besan showed coefficient of determination
(RSQ) of 0.99, standard error of calibration
(SEC) of 0.827 and standard error of cross
validation (SECV) of 1.491. The developed
method has been cross as well as test validated.
The statistical results showed that developed
model can be used to predict adulteration of
besan with peaflour.

1.2.2. Protein extraction from de-
oiled rice bran

De-oiled rice bran (DRB) is generated as a
leftover in the process of oil extraction from rice
bran. Currently, it is commonly used for animal
feeding owing to its handling and processing
difficulties. The DRB contains approximately 15
to 17% proteins, which possess excellent
nutritional, nutraceutical, and functional
properties. Considering the qualities of this
protein, a process has been optimized for
extraction of protein present in deoiled rice
bran. For this purpose, the leftover de-oiled rice
bran (DRB) has been collected from a rice bran
oil refinery. It has been characterized in terms of
its physical and flow properties (bulk density,
tapped density, compressibility index, hausner
ratio, particle size analysis), hydration

properties (moisture content, water activity (aw)
and water holding capacity) and its chemical
properties (crude protein, crude fat, crude
fiber). Physical and flow properties showed a
good flowability of DRB during its handling for
protein extraction. The analysis of chemical
properties of DRB includes crude protein
content (15.5%), crude fat content (0.6%), and
fiber content (15%). Effects of independent
variables like extraction temperature (40-60°C),
extraction duration (30-60 min), and extraction
pH (9-11) on the responses viz. extraction
efficiency (%), purity (% protein) and yield
(9/100 g) were studied. The methodology
includes alkaline extraction followed by acid
precipitation at isoelectric point.The predicted
values obtained for responses are extraction
efficiency (54.2%), and yield of (7.35 g/100g)
with purity of (79%)and the results have been
validated.The process flow chart for protein
extraction from De-oiled Rice Bran is given in
fig.9.

De-oiled rice bran

-

Mixing with water (1:10)

-

Adjusted alkaline pH

-

Extraction

-

Centrifugation & supernatant collection

-

Precipitation at pH-4.5

-

Neutralization

.

Drying

Fig.9. Process flow chart for protein
extraction from de-oiled rice Bran
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1.2.3. Bioactive compounds from immature dropped kinnow fruit

B

Citrus fruit is one of the most popular fruit, contain RIS
plethora of bioactive compounds that can protect human eV EVINIRYSTS A OT
beings from various diseases. The agro-ecological 0.'...‘.,_‘ ~J.). AL 1
conditions of Punjab are best suited for the production of ol el o s »
kinnow, particularly in Fazilka and Hoshiarpur district.
Generally, very small fraction of flowers turns to the
marketable kinnow fruit (Fig.10). Shedding of flowers and
fruits comes more or less in three distinct waves known
as post-bloom drop, immature drop and pre-harvest
drop. It is envisaged that these immature dropped
kinnow fruit could be rich source of bioactive
compounds. Therefore, this study has been carried out
to standardize the process parameters for maximizing
the extraction of the bioactive compounds viz., total ~ Fig.10. Immature dropped kinnow fruit
phenolic, total flavonoid, total saponin, and alkaloid
content and their antioxidant potential using different
solvents and extraction techniques. Three different
organic solvents namely, methanol, ethanol and acetone
have been used at different concentration (up to 90%) in Orbital shaker
aqueous mixtures. The efficiency of orbital shaker is

compared with ultrasonication technique for extraction of

bioactive compounds from immature dropped kinnow

fruit. The total phenolic content (TPC), in the immature

dropped kinnow fruit extract ranged from 2.63 to 4.59g

Gallic acid equivalent(GAE)/100g and 2.89 to 5.17g

GAE/100g, while total flavonoid content has been found % ” % 5
between 5.35 to 7.60g Quercetin equivalent(QE) /100g Solvent concentration (%)

and 5.93 to 8.40g QE/100g, respectively using orbital

shaking and ultrasonic assisted extraction, respectively.

The antioxidant activity in the extracts ranged from

154.76 to 224.20mg Ascorbic acid equivalent ® Methanol Ethanol s Acetone
(AAE)/100g and 178.89 to 251.41mg AAE /100g while
FRAP activity has been found between 3.40 to 5.72¢g
Trolox equivalent (TE)/100g and 4.13 to 6.38g TE/100g,
using orbital shaking and ultrasonic assisted extraction,
respectively. Ethanol has been found to be most effective
solvent followed by methanol and acetone along with
ultrasonic assisted extraction, resulting in maximum
extraction of total phenolic compounds, total flavonoids
and antioxidant activity in the extract of immature
dropped kinnow fruit. Based on results, ultrasonic
assisted extraction with use of ethanol as a solvent can Fig.11 A&B Effect of extraction method
be considered for the extraction of bioactive compounds on antioxidant activity of immature
from immature kinnow fruit (Fig.11 A&B). dropped kinnow fruits extract
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1.2.4. Storage of roasted makhana (Euryale
ferox) seeds

Euryale ferox is an important aquatic crop belonging to the
family Nympheaceae. It is commonly known as makhana,
gorgon nut or fox nut, and grown in stagnant perennial water
bodies like ponds, land depressions, oxbow lakes, swamps
and ditches. Makhana seeds are also known as black
diamond. Itis a cash crop (dry fruits) and marketed in the form
of popped makhana. The seeds generally stored either in
roasted or popped form. However, during makhana seed
storage it has been observed that the insects are causing
losses and affectes popping of roasted seeds. Thus, the
present study has been undertaken using the natural infested Internal makhana feeding
roasted makhana seeds with lesser grain borer, Rhyzopertha
dominica (Coleoptera: Bostrichidae) to know its type of
damage, preference and biology of the insect for makhana.
The results showed that, both grub and adult stages are able
to cause damage by boring the seeds. For preference study o
three standard size grades of makhana seeds were selected Lesser grain borer (adult )
i.e., 7 mm, 9 mm and 11 mm and observed the number of
insects per seed to know its preference. Itis found that insects
preferred 11 mm size seeds, followed by 9 mm and 7 mm,
respectively. For damage studies 10 adults were released in
100g of seeds, 40+ 1.24% damage has been observed during
15 days of storage. The study of the insect biology revealed
that R. dominica female laid 200-500 eggs and completed its Morphometry of adult
life cyclein 35-50 days (Fig.12). Rhyzopertha

Entry holes

- 3
e s .

Morphometry of Grub Entry bore hole size Feeding path

Fig.12. Various stages of Rhyzopertha dominica on makhana

1.2.5. Carotenoids from black gram husk

Black gram (Vigna mungo) is one of the important pulse crops in India which is used for
preparation of variety of food products after dehulling. During milling of black gram into dhal
about 25% is left as a by-product comprising of husk(9%) and chuni(16%) and is presently used
as cattle feed. However, the utilization of black gram husk (Fig.13.) can be diversified as a
potential source of bioactive compounds, such as carotenoids. The carotenoids extraction
from black gram husk has been optimized by using the Box-Behnken design using response
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surface methodology (RSM). The solvent to solid ratio (upto 30
mL/qg), extraction temperature (upto 50°C) and extraction time
(upto 8 h) have been used as independent variables (Fig.14).
The total carotenoid content of the husk extracts was observed
in the range of 2939.58-3941.68 ug/100g. The optimum
conditions for maximizing the total carotenoids extraction of the
black gram husk are obtained as 27.28 mL/g solvent, at 30°C
extraction temperature for 6 h. The predicted total carotenoids

Black gram
(cv. Mash 114)

contentis 3964 1g/100g and the results have been validated.

Total carotenoids (png/100g)

% 15
20 10

B: Extraction temperature (°C)

Fig.14. Interaction effect of solvent to solid ratio and
extraction temperature on total carotenoids content

1.2.6. Evaluation of mango peel and
seed kernel powder for minerals
profile, microbial safety and
screening of PHB producing bacteria
Considering seasonal availability of mango
peel/seed by-products there is a need to store
them for their wider applications throughout the
year. Being a perishable commodity due to its
high moisture content, these are susceptible to
attack, degradation and spoilage by different
kinds of general and pathogenic microflora.
Mango peels and seed kernels are rich sources
of bioactive compounds and minerals. For
keeping them for longer periods these have to be
dried. It is known that the drying process affects
the bio-active compounds, minerals,

IIIIIHIII
ICAR-CIPHET

A: Solvent (mL/g)

Black gram husk

l

Ground black gram
husk

Fig.13. Raw material preparation

fermentable sugar and microbial safety of the
end product. In the present study effect of
drying on minerals profile and microbial safety
of mango peel and seed kernel powder has
been studied. The mineral analysis has been
conducted using the inductively coupled
plasma optical emission spectrometry (ICP-
OES) at citrus estate laboratory, State
Horticulture Department, Abohar (Punjab) has
been studied. The result indicated that all the
by-products contain significant amounts of
macro and micro nutrients concentrations
respectively (Table 2&3). Further, drying of peel
and seed kernels at different drying
temperatures did not affect their composition
significantly.
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Table 2. Major Nutrients of mango peel and seed kernel powder prepared by drying at different

temperature
Sample  Drying Major nutrients (mg/kg of sample)
t‘(*:‘él;- P K Ca Mg S
MSK 50 1752+31.00° 3438.5+65.507 726.50+11.30°  1350.00+27.00%° 825.35+8.95°
60 1662.50+77.50° 3256:+162.00° 726.15+31.45%  1296.00+56.00° 826.65+32.65°
70 1810.50+34.50% 3372.5+36.50% 708.35£48.15  1395.00%=15.00% 888.75+14.15%
80 1747.50+03.50® 3423+3.00% 681.65+7.65% 1367.00+5.00° 870.65+4.45%
MP 50 766.6+4.20° 5214+66.00° 1714.5£30.50° 114550+30.50°  495.25+7.75°
60 1016.5+7.50¢ 5539.5+122.50°  3042.5+79.50° 1798.50£9.50° 797.20+1.10%
70 891.7+5.70° 5947 +7.00° 2087+101.00°  1356.00£17.00°  518.85+1.15°
80 858.2+1.80° 6221+90.00¢ 2280.5+33.50° 1396.50+9.5° 516.45+3.25°
The data revealed that . .
: . ) ., Table 3 .Minor Nutrients of mango peel and seed kernel powder prepared
microbial load in dried . .
. . by drying at different temperature
material measured in
terms of total plate Sample  Drying temp. Minor nutrients(mg/kg of sample)
count(CFU*107/g), the MSK (5%) 68 44Ffo 54° 10 8‘I1\Il+n0 28° 64332) 112
fungal count (CFU*10%/g), e e e
salmonella count 60 69.72+9.39° 10.79+0.43° 7.58+1.88°
b a a
(CFU*1 Oz/g) and E.coli 70 62.26+2.05 11.15+0.20 6.60+0.19
COUHT(CFU*102/g) was 80 80.62+2.58% 11.23+0.04° 8.01+0.182
within the limit. This MP 50 110.04+20.06% 25.27+0.792 6.65+0.88%
) c b a
indicates that mango peel 60 79.1015.59bc 26.2910.05c 4.9410.09a
+ + +
and seed kernel powder 70 89.52%6.07 38.23+0.10 7.52+2.88
80 123.85+2.7° 41.35+0.26° 6.35+0.25°

are safe and can be stored
for sixmonths (Table 4).

Table 4. Microbial load of mango peel and seed kernel powder prepared by drying at different

temperature
Mango by- Microbial load in the mango peel and seed kernel dry powder
products Drying temp. Total plate Fungal count Salmonella E.coli
(°C) count (CFU*10%/g) count count
(CFU*10%/g) (CFU*10%g)  (CFU*10%/g)
Mango peel 50 1.33+0.33 nd nd nd
powder 60 0.67+0.34 nd nd nd
70 nd nd nd nd
80 nd nd nd nd
Mango seed 50 0.33+x0.34 nd nd nd
kernel 60 0.33+0.33 nd nd nd
powder 70 nd nd nd nd
80 nd nd nd nd

*nd- not detected

Further pre-treatment process for maximum recovery of fermentable sugars from mango by
products has been standardized as fermentable/reducing sugar serves as a direct utilizable
carbon source for the microbial fermentation process. In order to recover fermentable sugars from
mango by-products, the pre-treatment process has been optimized. Different concentrations (1, 2,
34 and5%) of H,SO,, and HCl have been tried. From the results it can be observed thatincrease in
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concentration of acid did not affect the sugar yield.
Therefore, considering the cost economics, 1 % of
both acids may be used for the recovery of
fermentable sugar from mango by-products.
Collected soil samples from local fields and
processed for isolation of bacteria by dilution plate
method. Based on morphological characters 9 Fig.15 Isolates on agar medium (A) after
different bacterial isolates were selected and staining with sudan black B (B)
purified. Three bacterial cultures were also
procured from MTCC Chandigarh. These culture
were screened for production of polyhydroxy
butyrate by staining with dye sudan black B. The
isolates (colonies) showing production of
polyhydroxy butyrate stained blue/black after
staining. Further confirmation was done based on
preparing the slides of isolates and staining with
sudan black B and safranin (Fig.15 A&B). All the
bacterial isolates were also screened for starch
hydrolysis. Among all these isolates one showed
starch hydrolysis (Fig.16).

. Starch
hydrolysis

Fig.16 Isolate showing starch hydrolysis
due to amylase production

1.2.7. Characterization of mango seed
kernel (MSK) starch

Mango processing industries generate large
amounts of by-products in the form of peel and
kernels. The mango seed kernels are a rich source
of starch (50-65%). A process has been optimized
for the extraction of starch. In present study, MSK
starch has been characterized for purity, amylose
content, swelling power, and water solubility index
using standard methods.The starch is
characterized using FTIR, scanning electron
microscopy, X-ray diffraction and particle size
analysis. Scanning electron micrographs (Fig.17)
have revealed that the MSK starch granules are
round to oblong in shape with particle size of 8-18.5
um in length and of 5.4 -10.6 um in width. X-ray
diffraction (Fig.18) have revealed the crystal
structure of starch can be of four types, A, B, C and
V type. The MSK starch has shown diffraction
peaks at (26) of 15°, 23° and an unresolved doublet
peak at 17° and 18° and which are characteristic
features of A-type starch. It has shown a
crystallinity index of 40.08% which could be due to
the high proportion of amylopectin in structure.

" V5 i 2 Gk §
[ . 4

Fig.17 Surface morphology of mango
seed kernel starch
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Fig.18 X-Ray Diffraction (XRD) pattern of mango seed kernel starch

1.2.8. Strategies for promoting post-
harvest technologies based on
entrepreneurial behaviour and
constraints faced by processors and
farmers interested in processing

Technology adoption is a crucial component for
agricultural intensification and development.
This study has been designed to identify post-
harvesttechnologies related to the needs of the
farmers/ entrepreneurs and how it can be
delivered best at the field level. The
entrepreneurial behaviour and the constraints
faced by processors and farmers (60 each)
interested in primary processing of cereals,
pulses and oilseeds from 3 districts of Punjab
(Ludhiana, Sangrur and Roopnagar) is studied
for the purpose. 'Modified Entrepreneurial
Assessment Scale', which consists of 11
different aspects/dimensions, has been used
for estimating the entrepreneurial behaviour of

the respondents. The constraints faced by
processors were measured using a Likert type
(Summated rating) scale and were compared
using Kruskal-Wallis one-way ANOVA. The
major constraint faced by processors (K
(critical) = 9.488 < K (observed) = 100.943,
df= 4, p < 0.001) is related to financial related
constraints (Mean Rank 204.850). The
constraints faced by farmers interested in
processing were analyzed using the Friedman's
test (Chi-Square = 124.980, df = 17, p < 0.001).
The major constraint is lack of information
related to processing technologies with mean
rank 12.858. Based on the findings some
strategies like Custom Processing Centres,
development of small multifunction/
multipurpose processing machineries, capacity
building of extension functionaries in
processing sector etc. have been proposed for
popularizing post-harvest technologies.
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1.2.9. Isolation, identification and characterization of microflora from

hawaijar

Hawaijar has been prepared by traditional
method in which medium-sized soybean seeds
are soaked, boiled, and then packed tightly in a
bamboo basket layered with banana leaves to
allow natural fermentation. Another two batches
are made in the same way, but are packed in
steel container and glass jar to see how the
packing material affects the biodiversity of the
microorganisms that will grow during
fermentation. All samples are kept in an
incubator maintained at 37°C. The palatable
stage of fermented soybean has been examined
within 4 to 6 days. The microflora present in
naturally fermented soybean and inoculated
samples has been examined using a serial
dilution and plating method. On TPC agar
plates, different colonies isolated from hawaijar
grown under different conditions (Fig.19).

(©)

Fig.19 Different colonies isolated from hawaijar
prepared in (A) steel container,
(B) banana leaf (C) glass container

Illlﬁil
ICAR-CIPHET

From these plates, colonies showing different
morphologies are selected and isolated using
the dilution streak method. All colonies are
circular in shape, with creamy white texture,
irregular margins and smooth texture. For
identification, Bacillus Subtilis (MTCC) has been
used as a standard culture. The macro-
morphology of isolated colonies from steel
container & glass jar and banana leaf are found
to be similar to colonies of Bacillus Subtilis
Further Gram staining has been done to
examine the cell morphology of these isolated
colonies under microscope at 40x and 100x
magnification as shown in fig. Results of gram
staining showed that the isolated colonies are of
rod-shaped and purple-coloredthusbelong to
family of gram-positive bacteria and possibly
Bacillus sps (Fig.20).

)

Fig 20. 100X magnification picture of Bacterial
colonies isolated from (A) steel container
(B) banana leaf (C) glass container
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1.3. Products developed
1.3.1. Roasted Sangri seeds

The seeds of mature sangri pods are used for
fodder purpose and are not used for human
consumption. They are rich in different macro and
micronutrients. Hence, a process is developed
where these seeds are converted into a healthy
alternative snack. Dried sangri seeds are soaked in
water at seven different temperature of 70, 75, 80,
85, 90, 95 and 100°C to observe gain in the weight of
seeds at specific intervals. Results indicated that
the water absorption rate is temperature dependent
and increase in temperature caused rise in water
absorption rate (Fig.21). Results further indicated
that there is a slow rise in the moisture content till
18-20% at all the soaking temperatures followed by
a steep rise till 60% moisture content. Further, dried
sangri seeds were soaked at 80°C till moisture
increased up to approximately 10, 20, 30, 40 and 50
(% wb). Soaked seeds having different moisture
contents (10-50%) are roasted by three different
ways viz., microwave roasting, salt roasting and dry
roasting (Fig.22). It is observed that a moisture
content of 10% and salt roasting method the
roasted seeds with good sensory quality.

1.3.2. Cereal-gluten free instant ribbon
pasta with semi-popped makhana
Semi-popped makhana is obtained as a by-product
during popping of makhana seeds. Nutritional
quality of semi-popped makhana has been found
similar to that of popped makhana. Being nutritious
and gluten free, it can be utilized for making of gluten
free pasta and other products. The present study
has optimized the formulation of cereal-gluten free
instant ribbon pasta (CGFI pasta) (Fig.23) based on
semi-popped makhana flour (SPM), water chestnut
flour (WCN) and potato powder (PP) with equal
quantity of carrot juice by using aresponse surface

——100°C —B-95°C a0°C
——85°C +—80°C 75°C
80
?0 » " )
ﬁg :‘:;ﬂ'_/
60 § Oy
£ 50 l;"i /
< 401 ]
D) T
= 30 4 &
= T [AF |
20 A i
o
10 B
0
-100 100 300 500 700
Soakmg time (min)

Fig.21. Soaking behaviour of sangri seeds
prior to their roasting

Fig.22. Sand roasted sangri seed samples

Fig.23. Cereal-gluten free instant ribbon
pasta with makhana
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methodology (RSM) following methodology
(RSM) following Box-Behnken design. The
physico-chemical, phytochemical, cooking
quality and sensory properties of CGFI pasta
have been evaluated. Optimum concentrations
for SPM flour, WCN flour and PP are found to be
47.81, 23.50 and 28.69%, respectively. CGFI
pasta with the optimized and validated
formulation has shown total protein, total fat,
iron, and calcium content of 10.23%, 0.51%,
10.62 mg/100g and 39.21 mg/100g

1.3.3. Fruit bar manufacturing using
Refractive window drying

Fruit bars are conventionally prepared by tray
drying/sun drying and bars prepared using
these techniques takes longer time to dry which
adversely affects the color and flavor of the
product followed by nutritional losses.
Refractance Window drying takes less drying
time and therefore helps to maintain the overall
product quality in terms of color, flavor, and
nutritional profile. A continuous type dryer
based on Refractance window (RW) drying
technique Refractance window dryer (RWD)
has been developed. The dryer consists of
Mylar sheet which are kept over water bath. Fruit
pulp is dried using the dryer to achieve
intermediate moisture content (20-25% wb)
from initial moisture content of approx. 80%
(wb) inabout 3 h. Using this RWD three different
fruit pulps (guava, jamun and mango) at three
different pulp thicknesses (4, 5 and 6 mm) have
been developed (Fig.24.) . For guava pulp, the
drying time is about 90 to 180 min. Results
indicated that when initial thickness of the guava
pulp was 5 mm, thickness of the dried pulp (bar)
was 1.78 mm and complete drying was
achieved in 140 min. Similarly, for jamun and
mango pulps, the drying time varied from 120 to
220 min and pulp thickness after drying varied
from 1.44 to 1.98 mm (Table 5). Average
temperature of the water is about 90+2°C
whereas the average temperature of the pulp
under drying is about 70+2°C.

ICAR-CIPHET

respectively, with overall sensory acceptability
of 7.39. Optimized CGFI pasta is rich in total
phenolic (713.43 mg Gallic acid equivalent/100
g) and flavonoid content (344.80 mg quercetin
equivalent/100 g) with antioxidant activity in
terms DPPH inhibition (28.49 %) and FRAP
assay value of 321.88 mg Trolox equivalent/100
g. This CGFI pasta showed 1.62 min cooking
time, 2.46 rehydration ratio, 7.25% solid loss,
27.49 g tensile strength with overall desirability
of0.90.

Table 5. Optimum drying time of the fruit
pulps of different thickness

Initial pulp Drying time (min)
thickness (mm)  Guava Jamun Mango
pulp pulp pulp
4 90 160 120
5 140 180 140
6 180 220 180

Jamun Bar

‘ Guava Bar

Mango Bar

Fig.24. Fruit bars of different thickness
prepared on RWD system
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1.4. Collaborative/Externally funded projects

1.4.1. Development of protocols for
shelf life,

outturn and indicative norms for

safe storage, milling
procurement of major pulses
Government of India decided to create buffer
stock of 2 mT pulses in 2016-17 with
substantial support to the farmers in the form of
increase in minimum support prices of pulses.
This initiative resulted into stable prices of
pulses with insured market for the farmers for
their produce. Dynamic storage of pulses
involves huge investment in procurement,
handling, transport, storage, milling, and
further distribution. Storage of pulses is entirely
different from food grains storage due to the
requirement of different environmental
conditions and management practices.
Further, the government decided to add dal in
the PDS system and hence norms for the dal
recovery from stored pulses are required.
Thus, the Department of Consumer Affairs
awarded a study to recommend norms for
procurement, storage and milling outturn ratio
for the best possible management of pulses in
India.

ICAR-CIPHET, Ludhiana and 07 cooperating
centers (ICAR-IIPR Kanpur, MPUA&T Udaipur,
JAU, Junagarh, PDKV Akola, JNKVV Jabalpur,
ANGARU Baptla, and UAS Raichur) were
involved conducted this study for this purpose.
Samples of 20 kg were drawn for different
pulses (Pigeon pea, chick pea, black gram,
green gram, and lentil) stored in warehouses of
CWC/SWC quarterly for one year. Altogether
529 samples were taken from different stacks
of pulses stored in 101 warehouses and

analyzed for quality and outturn ratio (OTR)
(Fig.25 A,B & C). A laboratory storage study
was also conducted for storage of pulses and
dal under ambient conditions. The protocol for
milling of the selected pulses was prepared
and OTR was defined. The data were analyzed
separately for the laboratory and warehouse
studies and then optimally combined to arrive
at norms, standards and protocols for the
selected pulses.

Major recommendations of the study were as

under

Procurement and storage norms

o Pulses should be stored in covered
godowns, which are free any leakage to
rainwater and have good drainage. All
electrical installations, light points, roof
structure, and ventilators in the godowns
should be in proper condition.

« Whole pulses may be stacked up to a
maximum of 16 bags height (3 m) by
following available stacking standards of
rice or wheat.

« Proper aeration should be there during
storage of pulses. Whole pulses may be
stored in 50 kg capacity bags. Prophylactic
treatment shall be given on the same day or
within 24 hours of receipt at the latest.

« Aluminium phosphide (9 g per ton of pulse,
7 days exposure in airtight condition) was
found effective against pulse beetles and
otherinsects. The pulse beetles damage the
grains more in a short span. Attack of pulse
beetles was observed when hot and humid
condition prevailed for 4-5 days or more.
Further, it was found that the beetles flied
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away from the godown when fumigation was initiated. The
beetles were observed again on the stack after 3-4 days of
completion of fumigation. Therefore regular sampling
(weekly) and monitoring is essential.

» Procurement of pulses should be done within one month of | A \

harvesting. Date of start of procurement and end date
should be defined for each state and each pulse depending
upon the harvesting time in a particular state.

« Dal must be taken from millers at 12% moisture content
(wet basis) in all regions of India after packaging in
polypropylene or plastic laminates of suitable thickness.
Delivery of Grade-l and Grade-Il dals must be taken
separately for storage.

- Forced aeration is essential for storage of dal. In place of
opening the doors in day hours, exhaust fans should be
used for aeration and roof turbo ventilators are mandatory
inthe warehouses where dal is stored.

« Dal should not be stored with other food grains, whole
pulses, oilseeds, and any other item.

« Every depot storing pulses should mandatorily have

cleaning and drying facility, if possible. This will ensure

better storage management of pulses.

Standards for milling and OTR of dal

« The uniform milling outturn (OTR) should be used as
standard throughout the year for milling of pulses. OTR for
different pulses were recommended.

» Modern machineries and equipment must be used for
milling of pulses. The industries using burr mill for dehulling
are not suitable for pulse milling. Dust and noise pollution is
very common problem in pulse milling industries and
proper licensing should be there.

«  Common admixture of pigeon pea and chick pea dal is pea
dal (mattar dal). Sometimes khesari dal is also mixed with
Grade-ll dal. Any such admixture should not be permitted.

IIIIEII
ICAR-CIPHET

Fig.25. A,B&C
Sampling at
storage site
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1.4.2. Study on determining storage losses of food grains in FCI and CWC

warehouses and to recommend norms for storage losses in efficient

warehouse management

Food Corporation of India (FCI) agencies
procure about 69 million tonnes wheat and
rice every year for creating buffer stock to
maintain the supply chain for the whole year
and ensure food security of the whole nation.
FCIl and other organisations, such as Central
Warehousing Corporation (CWC), State
Warehousing Corporations (SWC) and
private warehousing agencies store the food
grains filled in sacks in the Warehouses, CAP,
and sometimes in the concrete/metal bins.
Proper loss assessment through the
systematic data collection and its analysis
help in better understanding and
standardization of the norms. FCI awarded
the study to identify the extent of losses,
factors responsible for losses in storage,
recommend storage loss norms and to
suggest ways and means to reduce the
extent of storage losses in different unit
operations.

ICAR-CIPHET, Ludhiana along with 20
cooperating centres conducted the study.
The observations on physical parameters of
the commodities were recorded fortnightly.
Liquidations of the stacks were done after
every 3 months and continued for 3 years.
Besides, environment data inside the
godown were recorded on daily basis and
ambient environmental data of the locality
were collected from the nearby
meteorological station. Data at the time of
stacking and liquidation were collected from
1569 stacks placed in 159 chambers of 41
depots of FCI/CWC/SWC in different regions
of India. The collected samples were

analysed in the laboratories. Samples were
taken from the complete stack at the time of
stacking and liquidation. Samples were
analysed using the instruments provided by
the FCI/CWC in their laboratories. The data
were digitized, verified, and erratic data and
outliers were removed. Finally the data were
analysed zone-wise, thereafter merged to
develop the statistical models were
developed to predict storage losses/gain of
wheat and rice stored in warehouses.

The following major recommendations were

made to reduce the storage losses and

improve the storage management practices.

« The FCI guidelines for storage
management practices in the
warehouses are exhaustive, practically
applicable and sufficient to avoid
losses during storage, when followed in
holistic manner.

«  Accurate moisture meter with less than
0.1% least count and 0.02% accuracy,
particularly Near Infrared Moisture
Meters (NIR moisture meter) having
printing facility is recommended for the
moisture measurements. In the present
scenario, the moisture meters used in
the warehouses should be calibrated
frequently, preferable in every quarter
from accredited laboratories.

« The proper laboratory facilities for
analysis of samples drawn fortnightly
was lacking in majority of the depots.
So a proper laboratory should be
established in each depot. The
laboratory should be equipped with
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NIR moisture meter, hot air oven,
sample divider, electronic balance
(least count 0.001 g), digital balance (5
kg capacity, least count 0.1 g), BOD
incubator, standard sieve set, etc. The
analysis of samples should be done by
trained technical person only.
Stacking/storage of rice should be
done at 13-14% moisture content and
stacking/storage of wheat should be
done at about 11% moisture content in
all the zones. Therefore, the farmers
should be encouraged to sell wheat at
less than 11% moisture contents.

Every depot should mandatorily have
cleaning and drying facility, if possible.
This will ensure better storage
management of food grains.

The infestation level must be “Clear” in
subsequent fortnightly observation
after fumigation of the stacks. It may be
better to fumigate all the stacks in a
godown immediately even when “few”
infestation is observed.

The issues of spillage, moisture content
fluctuations, handling, aeration,
fumigation, dunnage, dry matter loss,
etc. can be addressed by silo storage.
Storage of food grains into silos will be
helpful in efficient management and
quality retention for long durations.
Therefore the replacement of
warehouse storage with silo storage is
recommended in planned manner.

The study on losses/gain in storage of
Paddy and Wheat under CAP storage
shall be taken up separately with
sufficient and statistically valid data
points.

This study may be a bench mark study
for estimation of losses in food grains
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during storage in warehouses. In future
some more studies should be
conducted with controlled conditions
for estimating the losses and evaluating
the effect of several other parameters,
such as forced aeration of stacks,
quality of grains, quantification of loss
duetoindividual biotic factors.

« The recommendations of this study
was implemented by the Ministry of
Consumer affairs, Food and Public
Distribution, Govt. of India w.e.f.
01.01.2022.

1.4.3. Microwave assisted
disinfestation of selected food
grains (rice and wheat)

Post-harvest losses in India are due to

unscientific storage, insects, rodents, micro-

organisms etc. During storage major
damage is mainly caused by insects. The
prevention of the pests before grain
infestation can be done in order to avoid the
later efforts of management. Among the
disinfestation measures, use of dielectric
heat is one of the novel ideas in stored grain

protection. ICAR-CIPHET has completed a

consultancy project on 'Microwave Assisted

Disinfestation of Selected Food Grains (Rice

and Wheat)' with M/s. Pradeep Metals Ltd.,

Navi Mumbai. The study was based on the

idea to disinfest the grains with minimum

exposure of microwave radiations to grains
while killing the insect's infestation while
retaining the food properties and to
establish a continuous system for the same.
The major stored grains insects i.e. flat grain
beetles, rice weevils, flour beetles for rice
and khapra beetle, lesser grain borer and
flour beetles for wheat, respectively were the
targeted insects. The studied microwave
exposure durations for rice ranges between

10 — 40 s and 20-80 s for wheat at different

moisture levels i.e for non-basmati rice: 11,

12, 13, 14%; for basmati rice: 11.5, 12.5,
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13.0, 13.5, 14.0% and for wheat: 9.5, 11.0,
12.0, 13.0, 14.0%. The grains were stored at

Specification for continuous
microwave disinfestation system:

ambient conditions in air tight packaging
materials after treatment. The protocol
standardised by ICAR-CIPHET, Ludhiana
along with the technical inputs of the IMRC
team, a continuous microwave grain
disinfestation system was established at
IMRC, Navi Mumbai (Fig.26). The system
was effective in disinfesting the rice and
wheat without altering the quality
significantly. The treated grains can be
stored for a duration of 8 months, if cross
infestation is avoided.

Total length: 3 meter

Microwave zone: 80 cm (w) x 45cm (h)
x 117(l)

Microwave input power: 4.5 kw
Automation: PLC based programmer
with HMI

IR Pyrometers for temperature sensing
along with PID controller

Capacity - 130-150 kg/h

Coupled with grain mixer, Vibratory
feeder & cyclone separator

Fig.26. Continuous microwave disinfestation system for rice & wheat
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1.4.4. Response of stored grain moths
towards coloured lights

Post-harvest losses of agricultural commodities caused
by the insects need to be managed at every stage
especially during storage and handling. The commonly
followed methods to control insect infestation during
storage include chemical treatments like surface sprays
and fumigation. However, looking into the ecological
and environmental effects by these chemicals, there is
need to search for non-chemical management
alternatives. One such management option is the use of
light traps which exploits photo tactic behaviour of
insects. For this purpose to carry out in-vitro studies, two
different test chambers have been developed (Fig. 27
A&B-acrylic; C-PVC). Experiments have been
conducted using grain moth, Sitotroga cerealella adults.
Five different colours have been used i.e., blue, yellow,
green, red, white along with the UV light as standard
check. The insects were released freely in the test
chambers and the percent of attraction was recorded.
The results showed that 73.34% Sitotroga were
attracted towards blue light (470+10 nm) followed by
green (5205 nm, 43.34%) and red (62510 nm,

23.34%) as against 76.20 % towards UV (254+10 nm) Fig.27. A & B. Acrylic chambers &
i.e. standard check. C. PVC chamber

1.4.5. Performance evaluation of hermetic
bags on selected commodities

Hermetic technology is one of the cutting-edge
technologies for the preventive insect management in
grain storage. In this line, Save Grain Advanced |
Solutions Pvt. Ltd., Pune has developed a hermetic bag
'‘Save Grain Bag' for the storage of different food grains.
In order to study the durability of the bag, storage shelf
life of the grains and their quality parameters, ICAR-
CIPHET, Ludhiana is conducting a consultancy project.
The commodities under study are paddy, rice, wheat,
tur, turmeric ad black pepper, under two different
conditions viz., infested (i.e., artificially infested with the
insects infesting the respective commodities) and un-
infested condition (i.e., market procured samples,
cleaned and dried). Based on the completed storage
study in paddy and rice, Save Grain Bags are found to
be effective for storage of grains with no significant
changes inthe grain quality (Fig.28 A&B).
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1.4.6. Studies on dried fish

A. Biology of Deremstes on dried fish
under storage and the loss assessment

The harvested fish are generally preserved by
curing, i.e., salting, drying or smoking, or a
combination of these treatments. Among these,
drying is regarded as a low-cost and simple
method of preservation of fish. However, using
the traditional method of sun drying, the dried
fishery products suffer severe losses due to
insect infestation. In this study, the biology and
behaviour of Deremstes infestation in driedhas
been studied under laboratory conditions. The
natural infestation was collected from Jagiroad
dry fish market, Morigaon (Assam) (Fig.29). It has
been observed that females prefer to lay eggs in
dark spaces and also where there is sufficient
food available for newly hatched larvae. Preferred
egg laying site is near the eyes of fish and tissue/
organ hides. The biology of the insect is
presented in Table 6 & Fig.30.

ﬂ ;

Fig.29. Dry fish market (conventional
drying and storage)

Fig.30. Biology of Deremstes

Table 6. Data presenting biology of Deremstes

Total Hatching Incubation Larval
fecundity (%) period (h) period
(eggs/ (days)
female)
50+6.2 50+3.25 36+1.25 25+5.4

B. Studies on dry fish packaging

Packaging of dry fish has been a problem due to
several reasons including puncturing by sharp
spines, hygroscopic nature of dry fish and
evaporation of its volatile components. To find an
appropriate packaging 300 gsm HPDE,
aluminium laminated HDPE (3-ply) and LDPE
have been used in different forms of packages
including pillow pouch, tray and stand pouch.
Dry fish were stored in these packages and |
quality was assessed through sensory evaluation
(9-point Hedonic scale) at monthly intervals. Dry
fish stored in aluminium laminated HDPE pillow
pouches and HDPE trays have been found
acceptable for cooking even after 8 months of *
storage (Fig.31).

Pupal Average Sex ratio
period no. of (M:F)
(days) moults

8+15 7 3:5

Fig.31. Dry Fish stored in different
packaging materials
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1.4.7 Production and character-
isation of soy and groundnut protein
isolates

India produces about 17 million tonnes de-oiled
cakes/meals including 7.4 and 1.6 million
tonnes soy-meal and groundnut cake,
respectively. At present, cakes/meals are
utilized as animal feed locally or exported. Soy
meal contains about 50% protein and
groundnut cake about 35% protein. In orderto
meet the protein deficiency in Indian population
there is need to produce protein isolates from
underutilised de-oiled meal/cake. A novel
process based on microbial precipitation for
protein isolates/concentrates from oilseed
cakes/meals (example soy meal, groundnut
cake) without addition of strong or diluted acid
has been developed. The developed process is
unique as it is added acid free and also provides
about 5% higher yield of protein as compared to
the existing chemical process. The protein
produced is superior in terms of solubility,
wettability, water absorption capacity and
degree of hydrolysis. The yield so obtained is
about 35-36% of the total weight of soymeal and
25% of total weight of groundnut cake used,
whereas, in the traditional chemical process,
maximum 30% protein yield from soymeal can
be obtained. The developed method comprises
novel bacterial strains isolated from a food
sample for producing protein from de-oiled
meal/flour. The protein isolates samples have

1.4.8 Performance evaluation of
'Fruit fly scanning machine

The X-ray-based 'Fruit fly scanning
machine'developed by Wide Mobility
Mechatronics Pvt. Ltd., Hubli, Karnataka has
been evaluated at ICAR-CIPHET, Ludhiana
underthe consultancy projectfunded by Indian
Gherkins Export Association (IGEA) of
India.The tested X-ray based fruit fly scanning
machine (CONRAD-G) for gherkins was found
satisfactory, and all the specification claims of
the manufacturer could be verified. The
machine is fabricated with all necessary safety

IIIE%!I
ICAR-CIPHET

been tested for biochemical and toxicity
parameters using rat model at ICAR-NDRI
Karnal. Biochemical analysis measured interms
of liver profile like ALF, SGPT and SGOT was
found lower in case of microbial precipitated
soy protein isolates. Lipid profiling measured in
terms of Total cholesterol, LDL, HDL and
triglyceride value were also found significantly
lower in case of microbial precipitated soy
protein isolates. Kidney function tests were also
carried and was measured in terms of creatinine
and uric acid. Both the parameters were found
higher in case of acid hydrolyzed soy protein
isolates in comparison with microbial
precipitated protein isolates. The indigenous
produced protein isolates will be valuable for
nutritional security of Indian population as well
as for Indian economy.

GROUNDNUT

SOY PROTEIN

: PROTEIN SU NT
SUPPLEMENT L EIN SUPPLEMENI

Fig.32. Soy and groundnut protein supplements

measures and signs. The radiation leakage was
also less than measurable limits. It worked well
for both the grades (20+ and 30+) which were
tested, where the detection accuracy for bad
fruits was 95% (100% for fruits with defect =
3mm and ~94% for fruits with defect <3mm). It
can be inferred that all the fruits with defect size
larger than 3 mm can be successfully removed.
The machine's segregation efficiency was 85%.
The machine can be considered as a best
alternative for manual culling of gherkins.
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2.1. Machineries /
processes / products
developed by AICRP-
PEASEM

The following are the specific achievements
made by cooperating centres during the year
under report:

2.1.1. Standardization of
supplemental lighting system for
lettuce grown in soilless media
under protected cultivation

A smart sensor system for automation of red
and blue light emitting diode (LED) lights based
on solar intensity measurement through the
light sensor has been developed for the
playhouse (Fig.1). Red and Blue supplemental
LED lights are installed at the height of 184 cm
from the floor of the polyhouse in the ratio of
70:30, respectively. The three compartments
out of four, one compartment with no
supplemental lighting/control compartment, to
increase the photoperiod of the lettuce crop.
The LED lights in each compartment are
connected in series along with a smart sensor
system. In these compartments, three lighting
treatments consisting of 14, 16 and 18 h of
photoperiod were provided to the lettuce plants.
The results showed that lettuce crop recorded
significantly higher yield in winter season of
both the years with supplemented lighting as
compared to spring season. The average
highest vyield recorded 12.8 and 12.95 kg/m®

Fig. 1. LED

during winter season in Red-Blue LEDs in the
proportion of 70:30 in 18h supplemental
lighting. The same treatment recorded the
lowest yield 10.06 and 9.72 kg/m® in spring
season. The quality parameters like antioxidant
capacity, total phenol content, ascorbic acid
content, fruit firmness and TSS recorded
improvement with supplemental lighting.

Table 1. Yield of Lettuce in soilless media at different lighting conditions

Treatment

T, = No Supplemental Lighting/Control
T, = 14 Hours Supplemental Lighting
T, = 16 Hours Supplemental Lighting
T, = 18 Hours Supplemental Lighting
CD (p = 0.05 %)

Yield (kg/m?)

Winter Season Spring Season
(2020) (2021) (2020) (2021)
11.01 10.03 10.60 10.81
11.07 10.53 10.60 10.82
11.99 10.84 10.50 10.21
12.84 12.95 10.06 9.72

0.805 1.01 NS NS
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2.1.2. Water lifting device for river
bed cultivation in hilly region

The ICAR-VPKAS centre has developed water
lifting machine (Fig.2) from river bed. The
machine utilizes the hydraulic energy of flowing
water to lift water from water source. Two
plunger pump assembly was used to pump
water from river. River current with the help
turbine was used as motive power to drive the
pumps. Initially 14 numbers of blades were
used intheturbine. The gear on the turbine drive
shaft was of 14 teeth and that of pump driven
shaft was of 36 teeth. The discharge capacity of
water lifting device was 15200 litre/day at 6
metre head and 10,080 litre/day at 9 m head
and 75 m away from river source.A water lifting
device will utilize the flow of water as source of
energy for irrigating cropped area. Therefore,
crop cultivation could take place under un-
irrigated area of river bed in hilly region..This
device will be most useful in areas where spring
or/on gravitational flow of energy is available.

Fig. 2. Water lifting device

2.1.3. Development and evaluation of
plastic based different sizes of multi-
tier portable rooftop/terrace
vegetable nutrition garden models
using soil-less media

The plastic based structure of vegetable
nutrition garden model is designed by PAU,
Ludhiana center. It is made of high quality PVC
pipes. Presently, plastic based three rows of two

tier vegetable nutrition garden model has been | s ™ ™ T
developed. For ease of installation, user manual

Rooftop Vegetable Nutrition Gurden [ - [T Oty.

Please check parts quantity on basis
of parts lint when unpacking

has been made providing step by step guide [(Assestiy srwicTions —

WISTEP 3 Imert A Iun—
e

rl"‘ T oim swle bemn wung STEF R Cunmect middie twn)
p i s »

showing how you can assemble nutrition
garden. Instructions are given as foot note for
easy assembly of the structure of garden.
Assemble every part of vegetable nutrition
garden model as indicated in the pictures and,
after that fix all pipe joints with PVC pipe
solution. Place the beds on the bench as given.
After completing all the steps cover the roof of
the model with UV poly sheet and tighten the
crop wires (2 per bed) with U clamps on each
bed (Fig. 2).

wmnrs | 5 VP 4 Rirnetute shonki ook | [ STEF & Flacr i J e w ni ~tlr |n Tir alli cormers wiih)
it | Tike a8 shiawn bk R e e |
e

| STET ; Repeat
[ el
shown

toivp & 3t ol

Fig. 8. Plastic based vegetable nutrition garden model
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2.1.4. Development of user-friendly
biofloc fish rearing facility

ICAR-CIFA, Bhubaneshwar center has designed
a biofloc fish rearing facility incorporating a fish
rearing tank, a mechanical settler and one
bioreactor. It is @ 3 x 1.2 m cylindrical PVC
coated polyester lining surrounded by rigid
plastic mesh (25 mm). A bottom curvature of R
2.5 m is provided for adequate sludge removal
while maintaining the structural integrity. The
flexible polyliner moulds to the shape of 8 rigid
FRP sectors which are interlocked with butt
joints. The settling unit is a 200 L HDPE radial
flow type tank. The inside of the settler is
equipped with L-shaped upward flowing 63 mm
piping capped with a turbulence baffle. The
settler is designed to handle water loading of
150-200 litres per minute (LPH). The
sedimentations settle at the bottom and water
from the top level is passed to the Bioreactor.
Bioreactor is a 200 L HDPE tank, filled with lava
rocks (120 L) and provided with 13.8 kPa of
internal aeration. The water from the bioreactor
is pumped back to the fish rearing biofloc tank
viaaninline 3000 LPH 63 x 63 mm pump (Fig. 4).

2.1.5.Vertical aquaponics for fish
and plant biomass production

A vertical aquaponics setup has been designed
and developed using ¢ 0.16 x1.5 m PVC tube
with 50 L fish rearing tank. A 300 LPH
submersible pump moves the water from the
bottom of the fish rearing tank to the top of the
vertical tube via one 12 mm silicon pipe. The
plantation is done in 50.8 mm cups in 20°
slanted holes fabricated into the PVC pipe. The
system was initially stocked with 30 numbers of
Puntius gonionotus fry and 15 numbers of
marigold, Tagetes erecta plants. This unit is in
operation with 15 numbers of Guppy fish; and 12
nos of ornamental plants (white & orange
Gemini (6) and violet Petunia (6). The system is
designed for indoor decor as well as a
sustainable technology to promote healthy
lifestyle. The system being a basic aquaponics,
can be used to grow organic herbs and spices at
home (Fig. 5).
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Fig. 4. Biofloc Fish Rearing Facility

Fig. 5. Vertical Aquaponics
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2.1.6. Development and assessment
of microcontroller based solar tunnel
drier suitable for heavy rainfall
region of Northeast India

ICAR-RC, NEH Region, Barapani center has
developed the microcontroller based solar
tunnel dryer with capacity of 100 kg (Fig. 6). It
costs of Rs. 80,000/-. 100 kg turmeric at 71.60 %
(w.b.) moisture content was reduced to 10%
(wb) in 29 bright sunshine hours (BSH). It took 5
to 6 days to dry turmeric in tunnel dryer, whereas
it took 11 to 12 days in conventional sun drying
and 8 days in natural ventilated tunnel dryer. 50
kg ginger at 88.09% moisture content was
reduced to less than 1% in 16 BSH using solar
tunnel dryer. The developed tunnel dryer has
average efficiency of 19% with energy saving of
98.33% as compared to Hot air oven dryer.

2.1.7. Low- cost solar radiation shield
system

DBSKKYV, Dapoli centre has designed and
developed a low-cost solar radiation shield
system (Fig.7) for temperature and relative
humidity sensors to facilitate the automation of
agricultural facilities such as greenhouses,
animal buildings, storage facilities, open field
operations, etc. The solar radiation shield
system will be used for temperature and relative
humidity loggers installed in open field
agriculture and in automation of agricultural
facilities, where temperature and RH sensors
are used. The total production cost of a solar
radiation shield system is Rs. 576/- and
approximate selling price will be Rs 1000 per
unit.

Fig. 7. Solar radiation shield
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2.1.8. Portable & detachable animal
shelters for livestock raising at high
altitude pasture

ICAR-NRCY, Dirang centre has designed
portable and detachable animal shelter for yak.
A make-shift portable animal shelter was
fabricated with plastic materials CPVC pipes,
nylon ropes, 50% shade net, HDPE Tarpaulin
and Gl pipes, rods, nuts, bolts etc. This type of
prefabricated tent will be very useful for the
nomadic livestock farmers for protecting their
young and milking animals from predators and
environmental stress. Approximate weight of
the shelter material is around 20 kg which can
be easily transported on yaks and the cost is
around Rs.15000/- per shelter. This shelter can
accommodate 8-10 yak calves or 4 adult
females (Fig. 8).

2.1.9. Fish seed transportation
system

ICAR-CIFA, Bhubaneswar centre has
developed fish seed transportation system of
250 litre water holding capacity. It has
dimensions (LxBxH) of 1050x550x650 mm
made of Fibre Reinforced Plastic. The system is
suitable for 2000 fry with mortality< 0.01% and
provided with splash breaker. Thermocol
insulation of 50 mm thickness has been
provided from all sides. The cost of the system is
Rs. 40,000/- with life of 15 years (Fig. 9).

2.1.10. Design of suitable cost-
effective animal shelter using
plastics for temperate Himalayan
region

SKUAST-K, Srinagar centre has designed a
cost-effective animal shelter using plastics for
temperate Himalayan region. The existing
animal shelter has an effective ventilation area
with an increase from 12.72% to 79% with side
opening/closing provision for its optimum
utilization. Temperature range varied from 25-
36°C. The animal shelter found the total dead
load, purlins load, live load, wind load and
spacing of truss of 248 N/m?® 731 N/m? 350
N/m? 5599.58N and 2.3m, respectively. The

LRV plpe
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Shade net 50%,

—~ 1T x10; 28 kg
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Fig. 8. Animal shelter
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Fig. 9. Fish seed transportation system

Fig. 10. Plastic made animal shelter

space requirement for one animal is found to be
10-12 sq. ft. In this shelter, 50 Nos. of animals
can be accommodated in the base area of 480
sq. ft. The approximate cost of animal shelter is
Rs. 1500/m? (Fig. 10).
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2.2. Processes

2.2.1. Soil-less cultivation of high
value vegetables for enhancing
water-nutrient productivity using
different paddy straw based
substrates

PAU, Ludhiana center has developed soil less
water-nutrient product using different paddy
straw based substrates. Bio Char is a carbon
rich porous product obtained after the partial

the presence of little or no oxygen. To prepare 8
quintals of Biochar from 12 quintals of paddy
straw, normally, it takes about two days to cool,
however it can also be cooled by sprinkling
water for removing the biochar on the same day.
On an average, it contains 30-36 % carbon, 0.5-
0.6% nitrogen, 0.16-0.22% phosphorus and 1.6-
2.2% potassium. lts' application to rice and
wheat @ 2.0 tonnes/acre saves 16 kg N (35 kg
urea), increases crop productivity and improves
soil health.

combustion of rice straw at low temperatures in

Table 2. Yield of Tomato as influenced by substrate media composition

Treatments Single fruit Fruit girth Fruit length Yield
weight (g) (mm) (mm) (kg/plant)

T,.Paddy straw (100%) 78.1 445 35.6 2.18
T,.Paddystraw+Coco peat (3:1) 82.8 48.7 38.5 2.45
T,: Paddy straw+Coco peat (1:1) 90.0 51.4 40.5 2.63
T,:Paddystraw+Coco peat (1:3) 97.9 52.4 45.2 3.03
Ts: Biochar (Paddy) (100%) 77.5 43.6 34.3 1.04
TsBiochar + Coco peat (3:1) 88.6 50.2 40.4 2.30
T,.Biochar + Coco peat (1:1) 92.3 55.3 42.2 2.37
Tg.Biochar + Coco peat (1:3) 101.6 56.3 44.4 2.42
To: Briquette(Paddy based)-100% 91.2 50.6 39.1 2.33
T,o: Briquette+ Coco peat (1:1) 99.8 52.1 43.9 2.82
T,,: Cocopeat (100%) 113.3 57.6 52.2 5.74

CD=0.05 % 9.60 3.60 2.76 0.51

Briquettes (from chopped paddy straw): To get
chopped paddy straw, the dried paddy straw is
chopped to size of 2-3” length by chaff cutter
(toka) then dried in the sun. The paddy straw
briquetting process involves crushing of the
straw, drying, briquetting and cooling. While
preparing the media/ substrate the material was
mixed on a volume basis in different
proportions. The Results showed that mixing of
25% paddy straw with 75% coco peat (T,) and

briquettes 50% + coco peat 50% (T,,) resulted
in yield penalty of 47 and 50 % respectively as
compared to 100 % of coco peat used for
growing tomato. However, the quality
parameters of tomato viz. total phenolic
content, ascorbic acid content, total flavonoid
content, TSS, firmness and lycopene content
was significantly higher, where paddy straw and
coco peat were used in the ratio of 1:3 followed
by mixing ratio of 1:1 (Fig. 11).

Fig. 11. Tomato grown by using different substrate media composition

ICAR-CIPHET
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2.2.3. Modelling of water and
nutrient dynamics under mulch and
dripirrigated high value crops

ICAR-VPKAS, Almora centre studied the
modelling of water and nutrient dynamics under
mulch and drip irrigated high value crops. Water
contents in various layers of crop root zone after
48h of irrigation varied from 16.50-22.70%. Soil
matric potential in the range of -27 to -34 kPa at
30 cm depth and irrigation frequency at once in
two days can be used as an index for drip
irrigation scheduling during cabbage and
capsicum growth period in sandy loam soils for

2.2.4. Assessment of gravity-
fed drip irrigation system for
mid-hills of Meghalaya

ICAR RC NEH Region, Barapanic centre
assessed the solar powered water lifting
pump (0.5 hp, capacity = 451/min, 40 m
head with 2 nos. of 250 W solar pannel)
and gravity fed drip irrigation system for
strawberry cultivation. The overall
average efficiency of the system is
7.02%. Average water use efficiency of
the crop under the system is found to be
31.8 Kg/ha-mm. The farmer used to get
annual income of Rs. 50,000/ from
strawberry cultivation, whereas with
solar powered water lifting pump and
gravity-fed drip irrigation system, the
annual income incremented to a total of
Rs. 90,000/- with cost saving of Rs.
5,500/- from 0.2 acre of land (Rs.
27,500/- per acre) in the production of
strawberry (Fig. 13).
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attaining higher yields. The maximum vyield
(38.9 tha") of cabbage crop has been obtained
by applying water @ 100% of ET_,+ 100% RDF +
Mulch with once in 2 days irrigation frequency
followed by 80% of ET,+ 100% RDF + Mulch
with crop yield (36.5 tha') at once in 2 days
irrigation frequency. The maximum yield (37.3
tha™) of capsicum crop is obtained by applying
water @ 100% of ET,+ 100% RDF + Mulch with
once in 2 days irrigation frequency followed by
100% of ET_+ 80% RDF + Mulch with crop yield
(36.7 tha") atonce in 2 days irrigation frequency
(Fig.12).

Fig. 13. Gravity-fed drip irrigation system
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2.2.6. Application of magnetized
water to gherkins (Cucumi sangura L..)
under protected cultivation and its
impact on soil-water-plant dynamics

An experiment has been conducted to study the
application of magnetized water through drip
irrigation for gherkins (Cucumi sangura L.)
under protected structure. The experiment
consisted of three replications using factorial
Randomized Block Design. The treatment
consisted of magnetized water and non-
magnetized water, shade net conditions and
open field conditions and irrigation levels of
40% ET, 60%ET, 80%ET and 100%ET. The use of
magnetized water and 100% ET resulted in fruit
yield of 9.77 tha'and 9.86t ha', respectively.
The highest nutrient uptake and fertilizer use
efficiency of 189.98 N, 49.05 P, 217.56 K kg ha
and 38.06 N, 59.22 P, 39.98 K kg ha respectively

2.2.7. Impact of different colour low
tunnel shade nets on growth and
yield of chrysanthemum
(Chrysanthemum indicum L.)

The present experiment was conducted to
study the impact of different colour low tunnel
shade nets and also different mulches on
chrysanthemum. The experiment consisted of
twenty treatments and two replications with split
plot design consisting of different colored low
tunnel shade nets and mulches. The main
treatments are white, green, black shade nets
and open field conditions. The sub treatments
consisted of white, silver, black colour plastic
mulch, jute mulch and no mulch. Based on
results of number of branches per plant, plant
spread, leaf area index and plant chlorophyll
content, yield per ha and water use efficiency
chrysanthemum cultivation using white
shadenet and silver mulch is recommended as
this resulted in the maximum benefit cost ratio of
2.8 (Fig.15&16).

Fig. 14. Flowering and fruiting of gherkins
under shadenet
has been observed under shade net conditions.
It is observed that the growth and yield of
gherkins is superior in shade net with
magnetized water and irrigation level of 100%
ET (Fig. 14).

i . R e
Fig. 15. Growth and flowering of
Chrysanthemum under white shadenet

Fig. 16. Growth and flowering of Chrysanthemum

under white plastic mulch



seeds are removed due to nipping action

3 ) 1 ’ MaChlnerleS / (impact and shear). The capacity of Tamarind
T ecC h no ]_ (0] g 1 es b y deseeder is about 100 kg/h and the deseeding

efficiency is over 90%. The perforated screen is

AICRP-PHET provided for partial separation of seeds after

deseeding (Fig. 1).
The following are the specific achievements ing (Fig. 1)

made by cooperating centres during the year
under reports:

3.1.1. Tamarind deseeder

Tamarind deseeder is an electric motor (3 hp)
operated machine suitable for the removal of
seeds from dehulled tamarind pods especially
for commercial pulp production. The prototype
of deseeder consists of feed hopper, feeding
belt conveyor, rotating deseeding drum,
stationary concave, seed separation screen,
pulp collection unit and drive mechanism
(electric motor, pulley, belt and starter). The
deseeding drum has sharp edged, fluted
projections over its surface while the stationary
concave has smooth edged fluted /ribbed
surface projections. When dehulled tamarind
pods pass by gravity between the rotating
deseeding drum and stationary concave, the Fig.1. Tamarind deseeder

3.1.2. Pilot plant for mahua flower
candy and nectar

The unit consists of stainless steel steeping
vessel, cooking vessel, perforated container,
Main frame, LPG stove, monoblock pump,
pipe line and valve. The cooking vessel is
heated by LPG stove for preparation of sugar
syrup. The sugar syrup is transferred to the
steeping vessel for dipping with mahua
flower kept in the perforated container. The
sugar syrup is then transferred to the
cooking vessel for further concentration and
recirculation. Finally the spent up sugar
solution is again transferred to the cooking

vessel for preparation of mahua nectar Fig.2. Mahua flower candy and nectar pilot plant

adding other ingredients. Cost of the pilot
RESEARCH HIGHLIGHTS

plantis Rs. 70,000/- (Fig.2.)



3.1.3. Detopping machine for carrot

A continuous power operated green detopping
machine for carrot was developed with the help
local manufacturer at CCS HAU, Hisar centre.
The machine consists of a main frame made of
mild steel in which the motor (1HP) was installed
with chain sprocket drive for feed conveyor. The
chain sprocket drive is connected with a
conveyor that feed the carrot to the cutting
blade assembly. The feed conveyor is also
made of half circular shaped stainless steel
pipes or slots fixed on chain and sprocket that
holds and feeds the carrots to cutting blade
assembly at 22 RPM. Before cutting the green,
the both sides of carrots was required to be held
firmly on feed conveyor. Therefore, a belt and
roller mechanism was installed near to the
cutting blade assembly to fix carrots firmly on
feed conveyor for proper cutting of green part of
carrot. The cutting blade assembly is also made
of stainless steel and have two cutting edges. It
cut the green top part from the carrot and these
detopped carrots are collected in the container

3.1.4.0zonation system for
sanitization of horticultural produce

A high capacity-compact ozonation treatment
system has been developed by the PAU,
Ludhiana centre, Department of Processing
and Food Engineering, Punjab Agricultural
University, Ludhiana for effective sanitization of
fresh produce. The system uses ozone gas
produced by a L10G ozone generator (Corona
discharge, Maximum output—10g/h, 220 -240 V
AC single phase power supply) and a separate
water tank (20 L, food grade plastic) in which the
water is ozonized prior to washing. The
ozonized water is pumped into a treatment
section above through fine spray nozzles to
wash the produce for required amount of time.
Since ozone gas is detrimental to human health,
the treatment section has been designed air-
tight to prevent possible leakage of gas into the
surroundings. Around 10 kg of fresh produce
can be sanitized in a batch with an exposure
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outside of the machine. The carrots contact
surfaces are made of food grade stainless steel
SS304. The cutting blade assembly is kept
covered for the safety of machine operator. The
capacity of the machine is 180kg/h and the cost
is Rs. 40,000/- (Fig. 3).

Fig. 3. Detopping machine for carrot

time to a maximum of 5 min. After the treatment,
the produce is rinsed and washed with running
water. Capacity of the machine is 10 kg/batch
and the approximate costis Rs. 20.000/-

3.1.5. Cucumber seed extraction
machine

Multi commodity vegetable seed extractor was
tested for the cucumber seed extraction with
modifications made in machine like sieve and
cleaning drum were made in machine. The
capacity of machine was found to be 300 kg/h
with 99.93% extraction efficiency. The machine
is developed by PDKYV, Akola centre. The cost of
the machine is Rs. 65,000/- approx (Fig. 4)

3.1.6.Modern jaggery plant

Anakapalle centre of AICRP on PHET has
developed a modern jaggery plant for the
production of about 1.5 tonne liquid jaggery/1
tonne soild jaggery/800 kg granular jaggery per
day. The plant is fitted with a multi jet condenser
for the removal of condensate to maintain
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vacuum level. A scrapped surface heat
exchanger, granulator and sieve are also
installed in the plant for continuous production
of granular jaggery. All the components of the
plant are made of food grade stainless steel.
The plant can be used for the complete
processing from cane juice extraction to the
production of solid or granular jaggery. This is
complete automatic plant and no human touch
is required after juice extraction till final
production of jaggery (Fig. 5) A &B.

Furnace & Steam boiler

Boiling pan Filtration system

Preheater1 &2
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3.1.7. Tender coconut cutting machine

Tender coconut punching and cutting are
important unit operations during the process of
making many high value products including
frozen coconut delicacy and tender coconut
water beverages. Currently, the street vendors
and tender coconut processing industries are
using lengthy knife to cut open the tender
coconut, which is not safe, laborious and time
consuming process. The gender friendly
automatic machine to perform cutting of tender
coconut is the current need. In this context, ICAR-
CPCRI has developed an automatic cutting
machine that works on the concept of conversion
of rotary motion to linear motion. The important
components associated with the developed
machine are cutting knife, collection tray, and
electrical circuit to operate the cutting knife
(Fig.6). Total power required to operate this
machine is 12 V. The cost and capacity of the

3.1.8. Cocoa bean sheller cum
winnower

Cocoa (Theobroma cacao L.) is a commercial
plantation crop in India. It is the main raw material
inthe production of chocolates, cosmetics, health
drinks, pharmaceuticals etc. The cocoa beans
which are embedded in a mucilaginous pulp
inside the pod consist of two parts- seed coat
(shell) and seed cotyledon (nib). Shell is being
removed from the cocoa bean before or after the
seed is roasted. Shelling is one of the primary unit
operation and critical step in the processing of
chocolate or any product that is derived from
cocoa beans. It determines the quality of the
cocoa nibs in terms of flavour and purity. Shelling
of cocoa bean is a difficult and time-consuming
operation. Traditionally, cocoa shelling was done
manually or with the help of animals. Now a days,
though few shelling machines are available in the
industry, an efficient machine suited to small and
marginal farmers is still inaccessible. Homemade
chocolate industry requires a single small scale
cocoa sheller cum winnower that is both efficient
and affordable for small scale chocolate
producers. Considering the above facts, a Cocoa
sheller cum winnower” having a capacity of
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developed machine is Rs. 25000 and
180-210 nuts/h, respectively.

155kg/h has been developed at this centre.
The main components of the batch-type
cocoa sheller are feed hopper, metallic
rollers (2), chute, and motor and frame
assembly (Fig. 7).

Fig. 7. Cocoa bean sheller
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3.1.9. UV-assisted treatment device
for post-harvest decay control in
Nagpur mandarins

10 min. at 10 cm distance from UV-C source
effectively controlled both the devastating
storage diseases blue mould (Penicillium rot)
and sour rot (Geotrichum rot) of Nagpur
mandarins. When only pre-wax UV treatment
was given to AmbiaBahar fruits 10 min exposure
to UV-C followed by application of 6% Decco /
Citrashine wax and 15 min exposure to UV-C
followed by application of 6% Nipro plain wax
was found to restrict post-harvest rotting of
Nagpur mandarin fruits upto 69.64% without
using fungicide when fruits were stored under
ambient condition. When both pre-wax and
post-wax UV treatments were given to
AmbiaBahar fruits 4 min pre wax exposure to
UV-C followed by application of 6% Decco /
Citrashinewax followed by post UV-C exposure
for 6 min gave maximum reduction (49.46 %

3.2 Processes

3.2.1. Hermetic storage technology of
foxtail millet rice

UAS, Bangalore centre has developed a
hermetic storage technology for prolonged
storage of millet rice & management of insects
and rancidity. Foxtail millet rice packaged in 80
micron ethylene-vinyl alcohol (EVOH) multi-
layered film package (Pro-Harvest) and sealed
hermetically could be stored at ambient
conditions for 60 days maintaining shelf-life
quality i.e., without appreciable rise in rancidity
and insect infestation. Dehulled foxtail millet rice
treated with gamma irradiation @0.5-1.0 kGy
and packed in 80 micron EVOH multi-layerd film
package could be stored under ambient
conditions for at least 6 months without insect
infestation or rise in rancidity of stored grains.
The microbial load (bacterial & yeast) was also
low in the treated grain improving the quality of
milletrice (Fig. 9).

m ICAR-CIPHET

over absolute control) inthe post-harvest rotting
of Nagpur mandarin fruits without using
fungicide when fruits were stored under
ambient condition. On the basis of above
results, a continuous type UV-assisted
treatment device of 2 tons per day capacity was
developed. The developed machine consists
of fruit conveyor, wax applicator, drying and a
mounted UV-light source (Fig. 8).

Fig. 9. Gamma irradiated foxtail millet
rice in EVOH package

3.2.2. Avocado-milk-brwn top millet
drink

A process protocol for the preparation of
Avocado-Milk-Brown top Millet Health Drink.
The brown top millet rice is soaked overnight,
required quantity of water was added and the
slurry is prepared by grinding in high speed
mixer-grinder. The resultant slurry is boiled till
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optimum viscosity is developed due to
gelatinization. Freshly prepared slurry is
blended with avocado pulp and skim milk
powder (SMP) to prepare the beverage.
Specially prepared 'masala’ is added to improve
taste. The pasteurized masala blend at the ratio
of 3:5:5 Brown top millet: Avocado: SMP has
been found most acceptable based on sensory
acceptability studies. Pasteurized drink is found
acceptable up to 7 days when stored under
refrigerated conditions.

Fig. 10. Avocado-milk-brown top millet drink

3.2.3. Process protocol for the
production of wine from cocoa
mucilage

Cocoa sweating, the pale yellowish liquid that
drains off during cocoa fermentation, is the
breakdown product of the mucilage
surrounding the fresh cocoa bean, and
constitutes about 10% of the weight of the
cocoa fruit. This liquid has a sweet-sour flavor
and is rich in sugars and bioactive compounds.
It has been found to be a suitable medium for
the production of wine and alcohol. Its rapid
collection in high yields and quality is the first
step to its utilization on a commercial scale. The
wine extracted from cocoa mucilage has
several medicinal benefits such as regulation of
cholesterol, improves blood clotting functions
etc. The cocoasweating is extracted by using a
cocoa pulp extractor for wine production.

Prior to the development of wine, the physico-
chemical properties of the cocoa mucilage have
been estimated. The cocoa mucilage has been
a pH of 49. The TSS, titrable acidity and
ascorbic acid values are found to be 14.23°Brix,
0.182mg/100ml and 3.5mg/100ml, respectively.
The colour values viz. L*, a* and b* of cocoa
mucilage were 44.34, 6.11 and 62.25,
respectively. It has shown a viscosity value of
5.34 cP. The cocoa sweating from the extracted
cocoa pulp was collected and used for wine
preparation. The quality parameters of wine
were evaluated. The ethanol content in wine
was recorded as 9.8% and 10.2% in wine
prepared from pasteurized and un- pasteurized
cocoa sweating, respectively. This level is under
the acceptable limit of maximum permissible
ethanol content accepted for fruit wines. The
quality parameters such as pH, TSS, ascorbic
acid content of wine recorded as 3.48, 18.6°Brix
and 1.34 mg/100 ml for wine made from fresh
cocoa sweating, whereas, for wine prepared
from pasteurized cocoa sweating was 3.63,
20.5°Brix and 1.64 mg/100 ml. The process has
been developed by Tavanur Centre. (Fig. 11 &
12)

Fig. 11. Cocoa mucilage

Fig. 12. Wine
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3.2.4. Rapid detection of adulteration
in desiccated coconut powder: vis-
NIR spectroscopy and chemometric
approach

Adulteration of desiccated coconut powder
(DCP) with coconut milk residue (CMR) is an
emerging problem in the coconut processing
industry. Consumers and industries are looking
for a simple non-destructive device to measure
the purity of DCP. Vis.-NIR (350-2500 nm)
spectroscopy along with the chemometric
techniques have been used to assess the purity
of DCP. In this study, DCP was adulterated with
CMR at different levels such as 0 (pure DCP), 10,
20, 30, 40, 50, 60, 70, 80, 90, and 100% (pure
CMR). Partial least squares regression (PLSR)
models were developed using whole spectral
data and selected wavelengths. The spectral
data were pre-processed using different
techniques such as raw, MSC + SNV, SG-
smoothing, and detrending. The R® of the
models constructed with the pre-processed
spectral data was higher than 0.950,
irrespective of pre-processing technique. Pre-
processing of spectral data does not have a
significant effect on model performance when
compared with the model developed using raw
spectral data (R% = 0.973; SE, = 9.681; RPD, =
9.381; RER, = 10.389), but the prediction
accuracy was decreased. The wavelengths
653, 933, 1189, 1383, 1444, 1670, and 1911 nm
were selected as the featured wavelengths for
quantification of adulteration level in DCP. No
significant difference in statistical results was
observed between the PLSR model developed
with selected wavelengths (R, = 0.869; SE, =
11.701; RPD, = 9.381; RER, = 8.595) and the
PLSR model for whole spectral data. The
developed model can be used to predict the
level of adulteration in DCP if the adulterant
concentration was more than 10%. The overall
results obtained in present study suggest that
the vis-NIR spectroscopy along with suitable
chemometric techniques have a great potential
for rapid measurement of adulteration level in
DCP.
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3.2.5. Edible fruit coating
impregnated with antimicrobial
essential oils and myconanoparticles
for post-harvest decay control in
Nagpur mandarins

« Silver myco-nanoparticles have been
prepared using two isolates of
Aspergillus niger AN-1 and AN-2 by
reducing AgNO, solution at 2mM
concentration confirmed by UV-vis
spectroscopy at 320 and 416 nm
wavelength.

« Particle size distribution and zeta
potential of prepared nanoparticles
suggest uniform size and good stability
in water suspension.

« FTIR study reveal flavonoids and
proteins present in fungal extracts are
responsible for reduction and
stabilization of prepared silver myco-
nanoparticles.

e Procedure for bulk production of silver
myco-nano particles is standardized
and antifungal property of silver is
demonstrated against two fungal
pathogens of Nagpur mandarins
Aspergillus niger and Curvularia lunata
by Agar Well Diffusion technique.

3.2.6. Process technology for making
shoe polish from Karanj seed oil

Standardized composition of shoe polish was
obtained as 3 part oil and one part bee wax
containing other elements like colour pigment,
shellac, gumarabic and turpentine oil. In initial
trials, there was colour problem .To overcome
the problem of colour, sixteen various
combination of Shellac and Gum Arabic was
planned for improvement of colour in each case
of black and brown polish.. Developed shoe
polish was tested for texture, applicability,
spreadibility and ease in taking out the material.
Colour was recorded with gloss meter. The
highest gloss meter reading i.e. 10.62 GU was
recorded in case of black shoe polish
containing shellac and gum arabic each
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weighing 0.75g whereas sample containing
1.25g shellac and gum arabic each showed the
lowest gloss reading of 3.88GU. In case of
brown polish the highest gloss meter reading
i.e. 5.24GU was recorded in case of sample
containing shellac and gum arabic weighing
1.25g each and lowest was observed in case of
sample containing shellac weighing 0.5g and
gum arabic weighing 0.75g. Developed sample
is very near to standard brand shoe polish
(Cherry) except that it gives oily appearance
initially.

3.2.7. Botanical formulation derived
from oilseed processing

A botanical formulation derived from oilseed
processing has been developed in PPP mode
by AICRP-PHET Coordination Unit and tested
successfully during multi-location trials. The
developed formulation has been tested by PAU
Ludhiana and SKUAST-J on paddy and maize

crops. PAU Ludhiana observed that rice grain
yield increased by 12.35% from 51.33 g/ha to
57.67 g/ha when the developed formulation is
applied along with recommended dose of
fertilizer (RDF) in comparison to RDF only.
Whereas in case of maize, grain yield increased
by 15.76% from 42.33 g/ha to 49 g/ha when the
developed formulation is applied along with
recommended dose of fertilizer (RDF) in
comparison to RDF only. SKAUST-J concluded
that there was 16.50% and 15.50% increase in
yield due to application of the developed
formulation in paddy (Basmati-370) and maize
(Double Dekalp) respectively in comparison to
control. Further test trials are ongoing at
SKUAST-K, Srinagar, ISR Lucknow and RARS,
Anakapalle for efficacy of the developed
formulationin other crops.
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S. No.

Name of Awardee

Gaurav S. G.
Guru P N.

Kalyani Sharma
Sadanand Patel

Shyam Narayan Jha
Mridula D.

Rajesh K. Vishwakarma

Mahesh Kumar Samota

Manju Bala
Swati Sethi
Sanjula Sharma
Mridula D.
Gurpreet Kaur

Awards & Recognition

Name of Award

Second Prize for e-Poster entitled “Toxicological effects of
spinosad against grubs and adults of red flour beetle;
Tribolium castaneum (Herbst)” in the International virtual
conference on ‘Emerging Trends In Food Protectants and
Infestation Control (ET-FPIC 2021)’ organized by PSSG
and CSIR-CFTRI, held during 24-25 February 2021 at
Mysuru, Karnataka.

Best Poster Award for “Mechanized system for primary
roasting of raw makhana seeds and roasting process” in
XV Agricultural Science Congress & ASC Expo 2021 on
‘Energy & Agriculture’ organized by National Academy of
Agricultural Sciences (NAAS) in collaboration with Banaras
Hindu University, Varanasi held during 13-16 November
2021 at Varanasi, U.P.

Best Researcher Award in the “International Research
Awards on New Science Inventions (NESIN-2021)” By
‘Science Father (SF)’ for the contribution and honorable
achievement in innovative research on 3 July 2021.

Best Oral Presentation Award for paper entitled
“Quantitative detection of maize flour adulteration in
chickpea flour (Besan) using near infrared spectroscopy
coupled with chemometrics” in the International Web
Conference on ‘Innovative and Current Advances in
Agriculture and Allied Sciences (ICAAS-2021)’ organized
by Society for Scientific Development in Agriculture and
Technology (SSDAT) held during 19-21 July 2021 at
Meerut, U.P.




S.No. Name of Awardee Name of Award

5. Poonam Choudhary Best Oral Presentation Award for paper entitled
“Optimization of starch isolation for mango seed kernel
and its characterization” in the International Web
Conference on ‘Innovative and Current Advances in
Agriculture and Allied Sciences (ICAAS-2021)’ organized
by Society for Scientific Development in Agriculture and
Technology (SSDAT) held during 19-21 July 2021 at
Meerut, U.P.

6. Surya Young Scientist Award (2021) in the International Web
Conference on ‘Innovative and Current Advances in
Agriculture and Allied Sciences (ICAAS-2021)’ organized
by Society for Scientific Development in Agriculture and
Technology (SSDAT) held during 19-21 July 2021 at

Meerut, U.P.
7.  Swati Sethi Best Oral Presentation Award for paper entitled
Mridula D. “Integration of sprouting and flaking technologies for

ready-to-eat green gram flakes” in ‘55" Annual Convention
of Indian Society of Agricultural Engineers’ organized by
R.PC.A.U, Pusa, Samastipur held during 23 -25 November
2021 at Patna, Bihar.
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Innovative Farmer Award

naarm

Felicitation of
Innovative Farmers: 2020-21

who were associated with NAARM, for their outstanding performance and
significant innovations in farming systems

Awarded with Innovative Farmer Award during ICAR-NAARM
foundation day celebration in 1* September, 2021.

He is the progressive farmer cum processor and working under
the technical guidance of ICAR-CIPHET, Ludhiana since 2017
under Farmer FIRST Project led by Dr. Sandeep Mann, Dr. Rahul
Kr. Anuraag, Dr. Renu Balakrishnan and Er. Yogesh Kalnar

Shri Paramiit Singh

Age: 52 years
Education: Metric

Khalsa Farm, Nawanshahr,
Punjab

Land holding: 8 acres (on lease)

Nominated by:
ICAR-CIPHET Ludhiana,

Punjab Sh. Paramyjit Singh

Significant contributions
1. Adopted innovative organic farming practice (wheat, maize, turmeric & horticultural crops)

2. Involved in value addition and processing of various products of wheat & maize flour, wheat
& maize porridge, different type of processed dals, besan, turmeric powder, chilli powder,
garam masala, coriander powder, different types of pickles etc.

3. All processed products were sold under the brand name “Khalsa Farm” in retail market links.
Registered all products under FSSAI with the help of ICAR-CIPHET.




Technology Transfer

Licensing Date of
fee (Rs.) licensing
1. Portable smart M/s GT Bio sciences Pvt 15000 30.03.2021
ultraviolet-C Ltd., Plot No. 47/ 48, Prem
disinfection Sai-1V, Shilpa Co-op.
system” (UViC) Housing Society, Nagpur
2. Ozone based fruits M/s GT Bio sciences Pvt 20000 30.03.2021
and vegetable Ltd., Plot No. 47/ 48, Prem
washer-cum-purifier g |y Shilpa Co-op. Housing
(Ozo-C) Society, Nagpur
M/s Ranjeetas Agrifoods 20000 12.5.2021

Health and Hygiene Private
Limited, LIG-5, Flat No-201,
Debashram,SBI Colony At-
Kesura, PO- Bankuala, PS-Sahid
Nagar Bhubaneswar Khordha
OR 751002

3. Process for Mr. Amit Kumar S/O Sanjay 25000 03.07.2021
preparation of fat free  Kumar, Gram-Sidhauli, Post-
flavoured makhana Sidhauli, Singhauli, Darbhanga,
(Patent application Bihar-847101

no.-201911036120) . Ajit Singh Om Parkash Put. 25000 14.09.2021
Ltd., 44/7, Ludhiana Road, Vill.
Karyam, Nawanshahr — 144514,

Punjab
M/s Rikhi Ram Nand Lal, Main 25000 16.09.2021
Haibowal Road, Ludhiana -
141001
4. Ready to constitute Mr. Amit Kumar S/O Sanjay 50000 05.07.2021

makhana kheer mix Kumar, Gram-Sidhauli, Post-
(Patent no. - 287541)  Sidhauli, Singhauli, Darbhanga,
Bihar-847101
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Microbial method for  Samyog Health Foods Pvt Ltd, 300000 13.09.2021
production of protein  B-604, Naman midtown Senapati

isolate/concentrate Bapat marg Dadar West,
T Murnbai —400028, Maharashtra,
cakes/meals (Patent India
application no Tel.: +91 22 24372745
201911012570) Mob.: +91 9820508003

Email:

prakash@samyogfoods.com

Live fish carrier Mr. Indrajith MV, Mangalath 100000 04.10.2021
system and method Padath House, PO: Mayannur,

of transporting live Dist. Thrissur, Kerala — 679105

fish therein

M/s JJ FISH (Farakka), Vill- 100000 06.10.2021
Khaira Kandi, PO- Beniagram.

PS — Farakka, Dist. -

Murshidabad (West Bengal) —

742212

Process for M/s Rikhi Ram Nand Lal, Main 11000 11.10.2021
preparation of Haibowal Road, Ludhiana —

nutritious multigrain 141001

chapatti flour

Groundnut based Samyog Health Foods Pvt Ltd, 15000 20.11.21
flavoured beverage, B-604, Naman midtown Senapati
curd and paneer Bapat marg Dadar West,

Mumbai —400028, Maharashtra,

India

Tel.: +91 22 24372745
Mob.: +91 9820508003

Email:
prakash@samyogfoods.com
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Licensing of "Microbial method for production of protein isolate / concentrate
from oilseed cakes/meals"
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Intellectual Properties

Patent filed

S. No. Application Date of Inventors
No. Filing
National
1 202111014289 Encapsulated curcumin in 30.03.2021 Dr. K. Narsaiah
microcapsules for use as food
ingredient

2 202111014302  Cool tower for production of 30.03.2021 Dr. K. Narsaiah
microcapsules from high
melting fats and waxes

International

1 17/258088 Microbial method for USA 05.01.2021 Dr. D.N. Yadav
production of protein Dr.Sangita Bansal
isolate/concentrate Dr. R.K. Singh
from oilseed Dr. S.N. Jha
cakes/meals

Patent granted

Application/ Date of Patent Inventors
S.No. Registration grant No.
No.

1 201911032375 A method for 13.12.2021 384183 Dr. Manju Bala
detection of Dr. Swati Sethi
papaya seed Dr. Surya Tushir
goeler Dr. Mridula Devi
adulteration in
black pepper Dr. R.K. G.upta
seed powder Dr. R.K. Singh

2 3172/DEL/2012 An ergonomically 27.12.2021 385178 Dr. Tanbir Ahmed
designed poultry Dr. Nilesh Gaikwad
processing table Dr. Yogesh Kumar
for the road side
retailers
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Post-Harvest Machinery &
Equipment Testing Centre

The Post-Harvest Machinery and Equipment Testing Centre (PHMETC), ICAR-CIPHET, Ludhiana has
tested 33 machines during 1 January - 31 December 2021 earning a total testing fee of Rs. 31.44 lakh
(Thirty One Lakh Forty Four Thousand).

S. No.

oNOO O A WON =

—_
o ©

11
12
13
14
15
16
17

18
19

20
21
22

23
24
25
26
27
28

29
30
31
32
33

Name of Machine

Pulverizer (Flour Mill- 5HP)
Pulverizer (Flour Mill- 3HP)
Mini Rice Mill (Dehusker)

Mini Rice Mill
Flour Mill 1HP

Flour Mill 5SHP
Flour Mill 3HP

Ruber Roll Sheller cum Horizontal

Polisher

Mini Rice Mill

Oil Expeller/ Extractor
Flour Mill / Pulverizer 10HP
Flour Mill/ Pulverizer 3HP
Mini Oil Expeller 2HP

Mini Oil Expeller 1HP
Pulverizer 2HP

Pulverizer 1HP

2-in-1 Pulverizer

Domestic Flour Mill 1HP
Chilli Pounding Machine

Pulverizer (Flour Mill 2-in-1)
Mini Dal Mill

Mini Rice Mill

Flour Mill

Mini Rice Mill

Destoner

Gravity Separator

Seed Cleaner cum Grader
Indented Cylinder Grader
Mini Dal Mill

Gravity Separator

Seed Grader

Gravity Separator (4 t/h)

Air Screen Fine-Cleaner (4 t/h)

Manufacturer
Lal Ji and Sons, Roorkee (Uttrakhand)
S R Engineering and Services,

Chandigarh (Punjab)

Ramsons Impex, Saharanpur (Uttar
Pradesh)

Kisan Krishi Yantra Udyog, Kanpur (Uttar
Pradesh)
Bansal Traders, Dehradun (Uttarakhand)

Idea Engineers, Channagiri (Karnataka)

E-Agro care Machineries and
Equipments Pvt Ltd, Aurangabad
(Maharashtra)

Bharat Heavy Machine, Kanpur (Uttar
Pradesh)

Dharti Industries, Rajkot (Gujrat)

Shri Balaji Foundry, Batala (Punjab)

Kisan Machinery, Raipur (Chattisgarh)

M.G. Industries, Batala (Punjab)

Agro Asian Industries, Ambala (Haryana)

M/s Osaw Industrial Products Pvt. Ltd.
Ambala (Haryana)
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HRD Programmes & Capacity

Building

Title of HRD programme Organizing
Institute
Scientific Staff
1. Dr. Nachiket Right to Information Act ISTM, New Delhi 1
Kotwaliwale for Appellate Authorities
2. Dr. R.K. Singh MDP on Leadership ICAR-NAARM, 12
Development Hyderabad
3. Dr. K. Narsaiah Transforming Efficient NPC, Jaipur 2
Warehousing, Logistic
Operation for
uninterrupted Supply
Chain
MDP on Leadership ICAR-NAARM, 12
Development Hyderabad
4. Dr. Mridula Devi FSSAI (Labelling & NPC under 2
Display Regulations) Ministry of
2020 Commerce &
Industry, New
Delhi
5. Dr. Deep Narayan NABL assessor’s NABL House, 6
Yadav training programme Gurgaon
(Level 1 and Level 2) (Haryana)
6. Dr. Sandeep Mann Transforming Efficient NPC, Jaipur 2
Warehousing, Logistic
Operation for
uninterrupted supply
chain
Creating Programming ICAR-NAARM, 5
of Web & Mobile Hyderabad
Applications using Low-
code Platforms
Response Surface -do- 3
Methodology
7. Dr. Armaan Ullah Response Surface ICAR-NAARM, 3
Muzaddadi Methodology Hyderabad
8. Dr. Ramesh Chand Online MDP on ICAR-NAARM, 12
Kasana Leadership Hyderabad
Development
Training Workshop for ICAR-NAARM, 3
Vigilance Officers of Hyderabad
ICAR Institutes
Preventive Vigilance ISTM, New Delhi 1

IIIIHHII
ICAR-CIPHET

(PV 05)
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9.

10.

11.

12.

13.

14,

15.

Dr. Rahul Anurag

Dr. Deepika
Goswami

Mrs. Leena Kumatri
Mrs. Surya

Er. Akhoon Asrar
Bashir

Mr. Vikas Kumar

Dr. Khwairakpam
Bembem

Title of HRD programme

Importance of
participation in PT/ILC
for Quality Assurance in
Testing

Documentation
procedure for NABL
accreditation for PTLs &
PRLs

NABL assessor’s
training programme
(Level- 1 & Level- 2)
Response Surface
Methodology

Internet of Things (IOT)

Response Surface
Methodology

loT for Smart Agriculture

A generic online training
course in Cyber Security
Microbiological Risk
Assessment in Food
Safety

Sustainable Fishing 14:
a webinar on
Entrepreneurship
Development in
Fisheries Sector,
Showcasing
Opportunities,
Challenges and Best
Practices for starts-ups
Protein Structure
Modelling and
Dynamics

Response Surface
Methodology

82
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Organizing
Institute
NIPHM,
Hyderabad

NIPHM,
Hyderabad

NABL House,
Gurgaon
(Haryana)
ICAR-NAARM,
Hyderabad

ESCI,
Hyderabad
ICAR-NAARM,
Hyderabad
SKUAST-
Kashmir &
Innovanians
Technologies
Pvt. Ltd.

Cyber Security

Division

Nitte University,

India and
Unversity of

Maryland, USA

ICAR-NIVEDI,
Bengaluru

ICAR-IASRI,
New Delhi.

ICAR-NAARM,
Hyderabad

14



Title of HRD programme

16.

17.

18.

19.

20.

21.

Dr. Renu
Balakrishnan

Er. Kalnar Yogesh

Dr. Pankaj Kumar

Dr. Poonam

Dr. Dawange
Sandeep Popatrao

Dr. Th.
Bidyalakshmi Devi

ICAR-CIPHET

Market Research &
Value Chain
Management of
Agricultural
Commodities

Impact Assessment of
Agricultural Research
and Technologies
Transforming Efficient
Warehousing, Logistic
Operation for
uninterrupted Supply
Chain

Artificial Intelligence:
Principle & Techniques

Ergonomical Design
Guidelines for
Agricultural Tools &
Equipments

Documentation
procedure for NABL
accreditation for PTLs &
PRLs

Time Series Data
Analysis

Creating Programming
of Web & Mobile
Applications using Low-
code Platforms

Right to Information Act

Multidisciplinary
Applications of MATLAB

Rice Straw Management

Organizing
Institute

ICAR-NAARM, 5
Hyderabad

5
NPC, Jaipur 2
ASCI, 1
Hyderabad,
California, Los
Angles &
IGESIA
ICAR-CIAE, 5
Bhopal
NIPHM, 2
Hyderabad
ICAR-NAARM, 6
Hyderabad

5
ICAR-NAARM, 2
Hyderabad
Department f 3

Electronics &
Communication
Engineering,
Universal
Engineering
College,
Vallivattom,
Thrissur (Kerala)

IRRI South Asia 3
Regional Centre

(ISARC),

Varanasi
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22. Dr. Bhupindra M.
Ghodki

23. Er.Shaghaf Kaukab

24. Er. Thongam
Sunita Devi

Technical Staff

1. Dr. Vinod Saharan
2. Dr. Mukund
Narayan

3. Sh. Vishal Kumar

4. Dr. Rupinder
Kumar
5. Sh. Prithvi Raj

6. Sh. Rajesh Kumar

7. Mrs. Pragya Singh

Title of HRD programme

A generic online training
course in Cyber Security
Transforming Efficient
Warehousing, Logistic
Operation for
uninterrupted Supply
Chain

Big Data Management &
Comprehensive
Analysis

Internet of Things (loT)

Big Data Analytics in
Government (Basic)

Big Data Management &
Comprehensive
Analysis

Internet of Things (loT)

Big Data Analytics in
Government (Basic)

E-Governance
Application in ICAR for
Technical Staff

Time Series Data
Analysis

E-Governance
Application in ICAR for
Technical Staff
Motivation, Positive
Thinking and
Communication Skills
Repair and Maintenance
of office Residential
Building including Guest
Houses

Pest Surveillance

E-Governance
Application in ICAR for
Technical Staff

84
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Organizing
Institute
Cyber Security
Division
NPC, Jaipur

C-DAC, Mohali

ESCI,
Hyderabad

ISTM, New Delhi

C-DAC, Mohali

ESCI,
Hyderabad

ISTM, New Delhi

ICAR-IASRI,
New Delhi

ICAR-NAARM,
Hyderabad

ICAR-IASRI,
New Delhi

ICAR-NAARM,
Hyderabad

ICAR-CIAE,
Bhopal

NIPHM,
Hyderabad
ICAR-IASRI,
New Delhi



Administrative Staff

1.

2.

3.

Sh. Manni Lal

Sh. Kunwar Singh

Sh. Avtar Singh

Sh. Tarsem Singh
Purba

Smt. Jasvir Kaur

Sh. Ashwani
Kumar

Sh. Rajinder
Kumar Raheja

Illiiil\
ICAR-CIPHET

Title of HRD programme

Budget Utilization
Procedure

Accrual Accounting
(Third Batch)

Reservation in services

Emotional Intelligence

Budget Utilization
Procedure

Implications of new
labour codes, 2020 for
ICAR

Accrual Accounting for
Administrative and
Finance staff dealing
with Accrual Accounting
in ICAR Institutes and
HQs

Reservation in services

Public procurement for
central govt. officers

Public procurement for
central govt. officers

Accrual Accounting for
Administrative and
Finance staff dealing
with Accrual Accounting
in ICAR Institutes and
HQs

Organizing
Institute

ICAR-NAARM,
Hyderabad

ICAR-NRRI,
Cuttack

ISTM, New Delhi

ICAR-NAARM,
Hyderabad

ICAR-NRRI,
Cuttack

ISTM, New Delhi

AJNIFM,
Faridabad

AJNIFM,
Faridabad

ICAR-NRRI,
Cuttack
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Entrepreneurship Development Programme
(EDP)

N —

10.

11.

12.

13.

14.

15.
16.

Programme Title

Groundnut milk and its products
Baking technology for entrepreneurship
development

Fish processing and value addition

Groundnut/soy based flavored beverage,
curd and paneer

Processing and value addition of mango
Handling and storage of fruits and
vegetables for distant marketing

Poly lined ponds for water harvesting and
irrigation in semi-arid areas

Gluten free baked products from coarse
cereals and millets

Post-harvest handling of mushroom and
protected cultivation of high value winter
vegetables for doubling farmer’s income
Fish processing and value addition

Processing of groundnut/ soybean for milk,
curd and paneer like products
Vegetable processing for rural women

Poultry and backyard fishery

Economic empowerment of farmers and
entrepreneurs through value addition

Pest and disease management of fruit crops
Packaging of fresh, minimally processed
fruits, vegetables and processed products

EDP under CRP on SA

B\

o

Value addition of millets

Makhana processing

Preparation of makhana kheer mix

Roasting of peanuts using makhana primary
roasting machine

Roasting of dry fruits and seeds (almond,
cashew, pumpkin seed, melon seed, etc.)
Pulse processing

Fruits, vegetables and millet processing

HRD PROGRAMMES & CAPACITY BUILDING n

Number of

Participants

W b

21

36

18

32

50

I\)—l.—L

34
38

Duration

17-18 March 2021
18-19 March 2021

14-16 June 2021
12-14 July 2021

19-22 July 2021
03-05 August 2021

28 August 2021
2-4 September 2021

7-9 September 2021

14-16 September
2021
04-08 October 2021

16-18 November
2021

23-24, November
2021
25-27 November
2021
08 December 2021
7-9 December 2021

26 March 2021
3-5 July 2021
5-7 July 2021

13-14 July 2021

14-24 September
2021
28 September 2021
29 September 2021



Incubation of makhana pilot plant to Mr. Gurdeep Singh

EDP on gluten free baked products from coarse cereals and millets
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Farmer's Training

Programme Title Number of Duration
Participants
1. Balanced use of fertilizers 32 18 June 2021
2 Management of foot and mouth disease 32 30 June 2021
(FMD) in cattle
3. Production and cultivation of mushroom 20 06 July 2021
4. Integrated nutrient management of kharif 46 23 July 2021
Crops
5. Insect pest and disease management of 60 30 July 2021
kharif
6. Carrot grass (Parthenium hysterophorus) 15 22 August 2021
7. Diseases of kharif crops 21 9 September 2021
8 Post-harvest technology for agricultural 22 20-24 September
produce 2021
. Cultivation techniques for rabi crops 20 22 QOctober 2021
10.  Protected cultivation of vegetable crops & 36 29 October 2021
drip irrigation
ATMA Sponsored
1. Nutri-cereals and maize based baked 10 24-25 February 2021
products
2. Packaging of coarse food grains especially 36 7-9 March 2021
millets and its processed products
3. Post-harvest technology for agricultural produ 30 20-24 September 2021
e
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ATMA sponsored Farmer’s training at ICAR-CIPHET, Ldh
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SCSP Training

Programme Title

Number of

Duration

1. Construction of low-cost polyhouse and
shade net house structures for vegetables
and nursery production

2. Post-harvest handling and processing of
freshwater fish

3. Entrepreneurship development on fish
drying and pickle making techniques

4. Processing and value addition of
underutilized fruits of Manipur

5. Fish processing and value addition

6. Processing and value addition in millets and
pulses

7. Post-harvest management of onions and
grapes

8. Post-harvest handling of freshwater fish

PMFME Scheme

1 Training of Master Trainers (ToMT) on Fat
and Oilseed Products Processing

2. Training of Master Trainers (ToMT) on Fat
and Oilseed Products Processing

l ' . i‘r'
i,

Participants
12

50

50

50

50
50

50

50

06

23

04-06 January 2021

02-04 February 2021
10-12 February 2021
15-17 March 2021

16-18 March 2021
18-21 March 2021

11-13 October 2021

26-28 November
2021

29 June - 03 July
2021

01-06 January 2021

SC Partcipants undergoing SCSP skill development training at CoF, Kishanganj (Bihar)

n ICAR-CIPHET
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Student's Training

University Number of Duration

Participants
1. Dr. Balasaheb Sawant Konkan Krishi 131 10 June -9 July, 2021
Vidyapeeth-Dapoli, IGKV-Raipur,
MPUAT- Udaipur

2. SKAUST-Kashmir 25 17 November-16

€ Dr. Balasaheb Sawant Konkan Krishi 02 December 2021
Vidyapeeth-Dapoli

4. Fish by-product utilization and low cost 20 05-20 October 2021

drying; GADVASU, Ludhiana

T g | B
AGRO PROCESSING CENTRE

ICAR-Central Institute of Post-Harvest Enginearing & Technology, Ludhiana-141004

rae )

Students visiting APC in ICAR-CIPHET, Ludhiana
[-.

SINEERING & TECHNOLOGY

IRAL INSTITUTE OF POST HARVEST EN

] Lia-:.ﬂ!}! ‘ 4 .I N |

[ E i e

Students from GADVASU, Ludhiana visitng ICAR-CIPHET
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Agro Business Incubation Centre (ABI)

Programme Title Number of Duration
Participants
1.  Training on groundnut processing 02 17-18 March 2021
2. Training on makhana processing 01 18 March 2021
3.  Sensitization program on agribusiness 20 19 March 2021
entrepreneurship development through agro
processing
4. Sensitization program on agribusiness 26 20 March 2021
entrepreneurship development through agro
processing

Incubation provided: 03

Contracting party Duration
1. Processing of Jamun pulp M/s Unitech Technocrats March 2021- till date
Kala Amb, H.P.
2. Groundnut processing Mr. Narinder Singh, September 2021- till date
Ludhiana
3. Makhana processing Mr. Gurdeep Singh, October 2021- till date
Rupnagar

ICAR-CIPHET

| |CAR-CIPHET
Bl e

L N B _
8 e

{(ABI)
WAE  armponm )

INCUEATION FL WD
Lirsta

. " B Tociogigy
| e

P e b

Training on “Groundnut processing” to Sensitization Program on Agribusiness
Mr. Jaswant Singh and Mr. Narinder Singh Entrepreneurship Development through
Agro Processing at Ayali Khurd
Ludhiana on 20.03.2021
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Krishi Vigyan Kendra
(KVK), Activities

Trainings under KVK

Program Title Number of Duration

Participants

Vocational Training

1. Protected cultivation of vegetables 36 29 October 2021
2. Integrated nutrient management 19 12 November 2021
3. Vegetable processing 26 06-08 October 2021
4. Beekeeping 52 13-15 January 2021
5.  Fruit processing 36 16-18 November
2021

On-Campus Training
6. Organic farming 14 30 January 2021
7.  Fruit orchards 40 12 February 2021
8. Rabi crops 20 22 October 2021
9. Drip irrigation 36 29 October 2021

10. Protected cultivation of vegetable
Off-Campus Training

11. Fruit processing 26 27 March 2021
12. Backyard poultry and fishery 50 23-24 November
2021
Online Webinars

13. Beekeeping 40 20 May 2021

14. Drip irrigation and fertigation 43 07 June 2021

15. Cultural practices for production of kharif crops 24 11 June 2021

16. Awareness campaign on balanced use of fertilizers 32 18 June 2021

17. Management of foot and mouth disease (FMD) in 32 30 June 2021
cattle

18. Production and cultivation of mushroom 20 06 July 2021

19. Integrated nutrient management of kharif crops 46 23 July 2021

20. Training of insect pest and disease management 60 30 July 2021
of kharif crops

21. Poly lined ponds for water harvesting and 26 28 August 2021
irrigation in semi-arid areas

22. Diseases of kharif crops 21 9 September 2021

23. Marketing and packaging of processing products 29 15 September 2021

for entrepreneurs
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Program Title

Number of

Duration

1. Locust control for state agriculture extension
functionary

2. Integrated pest management in kharif crops for
state agriculture extension functionary

3. Integrated nutrition management technology in
rabi crops

Crop Residue Managemet (CRM) Activities
Awareness Programmes
4. In situ crop residue management at Raipura village
of Abohar
In situ crop residue management at Malookpura

In situ crop residue management at Krishi Vigyan
Kendra, ICAR-CIPHET, Abohar

7. An awareness program was organized by Krishi
Vigyan Kendra Abohar on Paddy stubble
management techniques at Government High
Smart School, Malookpura

8. Field Days under CRM at Dhani Chirag, Dhani
Kamamian and Awa Village

Farmer’s Visit
9. Farmers visit ICAR-CIPHET, Abohar

Student’s Visit

10. B.Sc Agriculture students from Adesh Institute of
Higher Education, Faridkot, ICAR-CIPHET, Abohar

11. B. Sc Agriculture students from Ferozeshah
College Ferozepur, visited ICAR-CIPHET,
Abohar

Participants
22

21

19

45

53
47

200

50

10

14

20

iy =

e

ICAR-CIPHET

A participant receiving certificate at KVK, Abohar

16 September 2021
20 September, 2021

12 November 2021

31 August 2021

1 September 2021
23 September 2021

September 2021

22-24 March 2021

18 March 2021

19 March 2021

25 February 2021
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Venue: KVK Handiaya Date: 6-10-2021 to 13-10-2021
{( Guru Angad Dev Veterinary and Animal Sci University, Ludhiana (Pb.) )
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Events Organized

S. No. Event Date

1. Republic Day Celebration 26 January 2021

2. Science Day 28 February 2021

3. International Women's Day Celebration 08 March 2021

4. International Yoga Day Celebration 21 June 2021

S. ICAR Foundation Day - Har Med Par Ped 16 July 2021

6. Independence Day Celebration 15 August 2021

7. & aarer 14-28 September 2021
8. Poshan Maah 17 September 2021
9. Mahila Kisan Diwas 15 October 2021

10. World Food Day 16 October 2021

11. Vigilance Awareness Week 27 October - 02 November 2021
12. Rashtriya Ekta Diwas 31 October 2021

13. Indian Constitution Day 26 November 2021

14. World Soil Health Day 05 December 2021

15. PM address on Natural Farming 23 December 2021

16. Kisan Diwas 23 December 2021

17. Swachhta Pakhwada 16-31 December 2021

E

".ii * ;.1 L

b



Republic Day

Celebration

ICAR-CIPHET celebrated 72™ Republic Day to
honour the date on which the Constitution of India
came into effect. On this occasion Dr. Nachiket
Kotwaliwale, Director, ICAR-CIPHET, hoisted the
tricolour and addressed the staff of the institute.
Different cultural and sports activities were [
organized for staff and their family members after [EEs o
the flag hoisting ceremony. = e ol l_

International Women's Day Celebration
ICAR-CIPHET celebrated International Women's Efi's Day

Day (IWD) on 8th March 2021. This year theme of i, Equity & Empowement 3 £si
ICAR was “Women Leadership in Agricultural: 1
Entrepreneurship, Equity & Empowerment (3 g gl segg
E's)”. To commemorate the occasion and erings Technojges Sfian
celebrate the theme, five successful women :
entrepreneurs, who were trained by the Institute,
were honoured. Three women entrepreneurs'
viz. Mrs. Anita Goyal, M/s Zaika, Jagraon; Mrs. °
Sarabjeet Kaur, M/s Gill Farms, Jalandhar and
Ms. Shruti Goyal, M/s. Swadam Labh, Jagraon
joined the programme at ICAR-CIPHET,
Ludhiana while Mrs. Renu Mishra M/s Siya Ram
Food Industries, Noida joined through online mode. Mrs. Snehal Dudue of Yavatmal, Maharashtra could
not join due to technical issues. They shared their success stories and underlined active role of ICAR-
CIPHET in technical as well as confidence building. Dr. Nachiket Kotwaliwale, Director, ICAR-CIPHET,
Ludhiana congratulated all the women workforce engaged in technology development, dissemination
and commercial exploitation.

International Women's Day

Women Leadershinin Morinutt: - ot cdewrship, Liily & Empowerment (3 E's]

EVENTS ORGANIZED




International Yoga Day Celebration

ICAR-CIPHET, Ludhiana along with ICAR-CIAE,
Bhopal successfully celebrated 7" annual
International Day of Yoga on 21* June, 2021
through video conferencing. There were 122
participants participated during the programme
from both the institutes (CIPHET, Ludhiana &
Abohar, CIAE, Bhopal & Coimbatore). Dr.
Debabandya Mohapatra, Principal Scientist,
ICAR-CIAE coordinated the programme. This
year's programme was themed at “Yoga for
well-being”. The programme started at 7.00 AM
with introduction of Yog Guru, Shri. Sanjay
Gurvekar followed by Pranayam as guided by

Yog Guru. After pranayama, a lecture was
delivered by Dr. Anju Soni, Physician. Earlier Dr.
C.R. Mehta, Director, ICAR-CIAE, Bhopal,
briefed about the importance of Yoga and
urged to Yog Guru to suggest Yoga Asanaas for
daily routine. Sh. Anil Handa delivered the vote
of thanks, which was followed by the
concluding remarks by Dr. Nachiket
Kotwaliwale, Director, ICAR-CIPHET, Ludhiana,
who urged the participants to practice basic
yoga kriyas such as Pranayam, Sukshma
Vyayam, and Asanas. He advised to form
groups to ensure regularity and discipline.

ICAR's Foundation Day Celebration with
theme 'Har Med Par Ped'

ICAR-CIPHET, Ludhiana celebrated ICAR's
Foundation Day with theme 'Har Med Par Ped'
and organized an 'on-farm boundary
plantation in Punjab' for contributing to ICAR's
mission to plant 1 crore saplings and thereby
making India Green. Nine teams of Mera Gaon

IIIIHHI\
ICAR-CIPHET

Mera Gaurav including 35 scientists and
technical officers visited different villages to
plant sapling of 3-varieties of Phycus,
Ponocarpus and Neem on ICAR Foundation
Day (16.07.2021) and to sensitize the people
in and around to help the nation turn green by
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joining the national campaign on
plantation and awareness program.
The plantation campaign was
started from the institute followed by
relaying green flag to MGMG teams
visiting different villages. In this
regard an online session on 'On-farm
boundary plantation for Agro
Ecological conditions of Punjab' was
also conducted which was delivered
by Dr. Rishi Indra Singh Gill, Pr.
Scientist, PAU. It received 150
participants.

EVENTS ORGANIZED




The Institute celebrated 75" Independence Day at both campuses on 15"August 2021. Dr. Nachiket
Kotwaliwale, Director, ICAR-CIPHET unfurled the Tricolour in Ludhiana campus and addressed the
staff on the occasion. He highlighted the achievements of the Institute during this year and stressed
upon the importance of post-harvest management along with maintaining health and hygiene.

Poshan Maah

KVK, ICAR-CIPHET, Abohar organized One day
Nation Campaign on “Poshan Abhiyan” and “Tree
Plantation” on 17" September, 2021 in collaboration
with IFFCO and Agriculture Department, Abohar. 75
Farmers from different villages participated in this
program.

— = il ’; ._ g A
Mahila Kisan Diwas
KVK, ICAR-CIPHET, Abohar organised Mahila Kisan Diwas on 15" October 2021 in the Balluana
village. The programme was attended by 45 women who were provided information about the
advanced agricultural machinery/ instruments used in honey bee production, mushroom
production, animal husbandry and dairy production. The procedure for obtaining loan from bank for

starting own business was also discussed. The women were also acquainted with process of
compost making and developing poshan vatika.

m ICAR-CIPHET ANNUAL REPORT 2021



Vigilance Awareness Week

ICAR-CIPHET, Ludhiana and Abohar Campus
observed the vigilance awareness week and
organized different activities during 26"
October- 2™ November 2021. The week started
with the pledge taking ceremony by Dr.
Nachiket Kotwaliwale, Director, Sr.
Administrative Officer, Finance & Accounts
Officer, all the Scientific, Technical and
Administrative staff of the Institute. A virtual
workshop on 'Independent India@75:Self-
reliance with Integrity' was organized. The chief
guest and invited speaker for the workshop, Mr.
G.P. Sharma, Director (Finance), ICAR delivered
his speech and shared his views on Vigilance
structure in India. Dr. Nachiket Kotwaliwale,
Director, ICAR-CIPHET expressed his views on

Swachh Bharat Abhiyan (SBA) Activities

While engaging in physical activities, the
standard norms of guidelines concerning
COVID-19 (wearing a mask/ maintaining
Physical distance/ avoiding physical contact
etc.) circulated by the Government of India
/ICAR have been strictly followed. The
“Swachchhta Pakhwada” was celebrated with
highest spirit from 16-31 December 2021. All
staff of ICAR-CIPHET, Ludhiana and Abohar
actively participated in the events. The
“Swachhata Pakhwada" was started by taking
the swachchhata pledge through video
conferencing on 16 December 2021. Dr.
Nachiket Kotwaliwale, Director, ICAR-CIPHET,
Ludhiana delivered a speech regarding the
importance of swachhta in daily life and the
participation of each individual in the
Pakhwada. The activities such as cleanliness
drive, awareness 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 conducted during the year.
Various types of activities and cleanliness
awareness programmes were conducted in
campus and nearby areas during this

'Independent India@75:Self-reliance with
Integrity' and emphasized to work with highest
level of honesty, integrity and dedication for the
growth of the Institute and benefit of the
stakeholders. About 41 participants attended
this virtual programme.

1. SEal R i
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Pakhwada. Among these activities, one activity
was organized as Kisan Diwas on 23 December
2021 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. This
programme was attended by nearly 100 farmers

from across the country.
KVK, ICAR-CIPHET, Abohar also organized

“Waste to Wealth” Swachata Campaign on 12"
October, 2021 at Malukpura Village. 50 school
children's, 25 farmers and 2 dignitaries
(Principal of Gov. High Smart School and
Sarpanch) were participated in this programme.

EVENTS ORGANIZED
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CIPHET-IIFA 2021

ICAR-Central Institute of Post-

Harvest Engineering and
Technology, Ludhiana has
celebrated its 33 foundation
day on 3“ October, 2021. To
commemorate the occasion
and also to celebrate 75 years
of Indian Independence, the
Institute organized ICAR-
CIPHET and Industry Interface
Fair on Agro processing -
2021 (CIPHET-IIFA 2021)
during 3-4, October, 2021. The

process protocols and value
added products can boost the
income through processing
and reducing post-harvest

event was inaugurated

virtually by Dr. Suresh Kumar losses. All the former Directors

Chaudhari, DDG (NRM & of ICAR-CIPHET along with Dr.

Engg.), ICAR on 3° October, KKSingh ADG (Engg.) and Dr.

2021 at 10.00 am. He S N Jha ADG (PE) were
present during the

highlighted that ICAR-CIPHET
has a very vital role to play in
increasing farmers' income.
The technologies developed
by the institute which includes
machineries, equipment,

inauguration and expressed
their views about the institute
and ways forward. A
technology compendium and
six technical bulletins were
also

released during the

(o PHET
CI IFA-2021)

WELCOME

-r_-t_ ‘R -__'

ICAR-CIPHET

In the virtual fair
different technologies
(machines, process protocols

occasion.

etc.) were showcased in
interesting way and panel
discussions on different
themes. The virtual exhibition
and interaction sessions were
throughout the days on 3* and
4" OQctober, 2021. Various
sessions and virtual exhibition
were attended by 3695
participants during the CIPHET-
IIFA2021.
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Other webinars/meetings

Demonstration-cum-interaction meet

ICAR-CIPHET organized a demonstration-
cum-interaction meet with the scientists of
KVKs under GADVASU, Ludhiana on Post-
Harvest Technologies on 13 Janauary, 2021.
Eighteen scientists of KVKs participated in
interaction meet. Dr. Inderjeet Singh, Vice

Chancellor, GADVASU, Dr. Rajbir Singh,
Director ATARI, Zone-l and Dr. Parkash Singh
Brar, Director of Extension Education,
GADVASU were also present during the
demonstration and interaction meeting.

Prime minister's address & farmer scientist interface meeting

ICAR-Central Institute of Post-Harvest
Engineering and Technology, Ludhiana
organised web-casting of PM's address on
Natural Farming to Farmers and Farmer

Scientist Interface Meeting on 16 December,
2021. The event was attended by 182
participants including farmers, students and
staffs of the institute.

EVENTS ORGANIZED

102




103

Brainstorming session

A brainstorming session was organized on 23
June, 2021 through virtual mode for
deliberating the course of action of the project
“Capacity building of agricultural extension
professionals to promote agro-processing”.
Dr. K. Alagusundaram, DDG (Agril. Engg.),
ICAR, New Delhi and Dr. A.K. Singh, DDG
(Agril. Extension), ICAR, New Delhi chaired
the session. Dr. S.N. Jha, ADG (PE); Dr.
Randhir Singh ADG (Agril. Extn); Dr. Rajbir

Singh, Director ICAR-ATARI Zone- |, Ludhiana; Dr.
S.K. Singh, Director ICAR- ATARI Zone- I,
Jhodpur; Dr. Atar Singh, Director ICAR- ATARI
Zone- lll, Kanpur; Dr J.V. Prasad, Director ICAR-
ATARI Zone- X, Hyderabad were the invited
members of the session. Dr Nachiket Kotwaliwale
Director, ICAR-CIPHET, Dr Sandeep Mann, OIC,
PME and Dr Renu Balakrishnan, Dr. D.N. Yadav, Dr.
K. Bembem and Mr. Vikas Kumar also attended the
session.

Site implementation group meet on “Kisan Diwas” on 23.12.2021.

ICAR-CIPHET organized site plan
implementation group meeting to
commemorate 'Kisan Diwas' on 23.12.2021
under Farmer FIRST Program (FFP). At its
established chemical free jaggery processing
unit in Uppal Farm, Rahon and Agro
Processing Centre (Khalsa Farm) at
Balachaur, SBS Nagar, Punjab farmers were
given live demonstrations of the established
processing units (chemical free jaggery unit
and agro-processing centre). Dr. Rajbir
Singh, Director, ICAR-ATARI, Ludhiana; Dr.
Amandeep Singh Brar, Deputy Director, KVK,
SBS Nagar; Dr. Rajesh, HDO; Dr. Kamaldeep

Singh Sanga, Director, ATMA; Dr. Jaswinder, ADO;
Dr. Rajkumar, AEO; Dr. Pritpal Singh, Dr. Rahul
Kumar Anurag, Dr. Renu Balakrishnan, Er. Yogesh
Kalnar and team members were the facilitators. Dr.
Nachiket Kotwaliwale highlighted the post-harvest
loss of agricultural produce and sensitized farmers
for agro-processing, value addition, custom hiring
of APC facilities available at CIPHET at nominal
rate and appealed farmers to participate in
reducing huge post-harvest loss and increase
their income by utilizing government resources.
Dr. Rajbir Singh briefed about the benefits of agro-
processing and justified the need to adopt such
practices atfield level.

Meeting at agro-processing centre (M/s Khalsa Farm, Balachour, SBS Nagar)

ICAR-CIPHET
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Azadi Ka Amrit Mahotsav is an initiative of the
Government of India to celebrate and
commemorate 75 years of progressive India
and the glorious history of its people, culture
and achievements. The official journey of "Azadi
ka Amrit Mahotsav" commenced on 12" March,
2021 which started a 75 week count down to our
75" anniversary of Independence and will end

post a year on 15" August, 2023. In
commemoration of this theme, ICAR-Central
Institute of Post-Harvest Engineering &
Technology, Ludhiana commenced various
programmes, webinars, webinar series,
orientation programme, EDPs etc. Some of the
highlights are:

'National Webinar Series on ICAR-CIPHET Post-Harvest Technologies'

1.  Utilization and value addition Dr. S. K. Tyagi 27 August, 2021 200
to mustard processing by- Project Coordinator,
products AICRP-PHET
2. A sustainable option for Dr. RC Kasana, 31 August, 2021 120
agricultural crop residues Principal Scientist
management through Dr. Rahul Kumar Anurag
mushroom production Scientist, AS&EC
Division
3. Makhana production and its Dr. R. K. Vishwakarma 28 September, 170
mechanized processing Principal Scientist, 2021
FGOP Division
4. Protected agriculture - the Dr. R. K. Singh 26 October, 2021 80
next generation agriculture Project Coordinator,
AICRP-PEASEM
5. Plant based dairy analogues: Dr. D. N. Yadav 29 November, 85
a healthy choice Head, TOT Division 2021
6. Entrepreneurship through Dr. Sandeep Mann 23 December, 60
mechanized wadi making Principal Scientist, 2021
TOT Division

GOVESNSENT OF INDIA ,‘f“
._f-’

Azadi,

Amrit Mah tsav
Let us

§ING THE
NATIONAL

ICAR-CIPHET
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'Expertopedia' on ICAR-CIPHET Post-Harvest Technologies'

1.  Entrepreneurship in Dr. Prithwi Singh, CEO, 18 October, 200
livestock and poultry SuperZop 2021
sector: opportunities and
approach
Innovation & livestock Dr Rahul Srivastava,
products: the way Consultant, International
ahead Development Organization
2. Development of sensors  Dr. Sunil Bhand, Professor, 17 180
for quality analysis of Dept of Chemistry & Dean, November,
livestock products Sponsored Research & 2021

Consultancy, BITS Pilani,
Goa Campus
Recent development in Dr. Yogesh Kumar, Senior
rapid point of care Scientist, ICAR-CIPHET
devices for quality
evaluation of meat

products
3. Status & scope of non- Dr. C. Anandharamakrishnan, 10 200
thermal technology in Director, NIFTEM-T, December,
India Thanjavur, Tamil Nadu 2021
Non-thermal Dr. P. Srinivasa Rao,

technologies for quality Professor, Agricultural &
improvement of livestock  Food Engineering, IIT
& fish products Kharagpur

An orientation programme cum exposure visit for the students of Partap Public School, Ludhiana
was coordinated on theme “Opportunities in agriculture sector for entrepreneurship and
employment” at ICAR-CIPHET, on 26" November, 2021, under Azadi ka Amrit Mahotsav
programme series. About 65 participants attended this program.
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Linkages & Collaboration

ICAR-CIPHET signs MoU
with SBI, PAU, Ludhiana

Digital monitoring transactions
offer ease & transparency, and
this has been a priority of ICAR to
enable all Institutes to accept
payment through their websites.
To implement this policy, MoU has
been signed between ICAR-
CIPHET Ludhiana, and State
Bank of India for Payment
Gateway on 04.09.2021. This
facility has enabled the ICAR-
CIPHET to do the digital
transactions. The SBI Payment
Gateway is live on the CIPHET
website for the users. This
initiative is under the Digital India
Programme of Govt. of India.

ICAR-CIPHET, Ludhiana and SBI signed MoU for payment gateway

ICAR-CIPHET, Ludhiana inks MoU
with Indian Gherkin Exporters
Association (IGEA), Bengaluru

MoU between ICAR-CIPHET, Ludhiana
and Indian Gherkin Exporters Association
(IGEA), Bengaluru is signed along with a
Consultancy proposal for the project
entitled 'Performance evaluation of Fruit fly
scanning machine' for Rs.4.95 Lakh.
Project team consists of Dr. Nachiket
Kotwaliwale (PI), Er. Yogesh Kalnar (Co-PI),
Dr. GuruP.N. (Co-Pl).

A

ICAR-CIPHET, Ludhiana and IGEA, Bengaluru
signed MoU through online mode

ICAR-CIPHET signs MoU with ASCI, Haryana

ICAR-CIPHET, Ludhiana signs MoU with Agricultural Skill Council of India, (ASCI), Haryana, to act
as Subject Matter Expert (consultancy Project Mode) to facilitate ASCI for competency based
content development for the “Packhouse Worker” Job Role (Participant Handbook and Trainer/
Facilitator Guide) as per approved Qualification Pack (QP) and Model curriculum (MC)
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Adopt Fisheries as an enterprisc for sy aﬁgﬂfm‘fag o Sy i

Praf. J.F. Sharma, VC, SKUAST induigura-
ing 'Post-Harvest Handling and Processing
of Freshwater Fish' at Krishi Vigyan Kendra
in Jammu on Tuesday.

GJ REPORT
JAMMU, FEB 2: Prof. 1E Shanna, Vice-
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Publications

Research Papers (National/International)

Bala, M., Devarakonda, B.,

Mann, S., Mridula, D., &
Singh, R.K. (2020).
Evaluation of
physicochemical and
functional properties of
chickpea (Cicer arientum
L.) flour as a function of
particle size. Indian
Journal of Agricultural
Biochemistry, 33(2), 154-
160.

Bidyalakshmi, D.T., & Kalnar, Y.

B. (2021). Design
Consideration of Smart
Solar Dryer for Precision
Drying. Journal of
AgriSearch, 8(2), 135-138.

Chawla, R., Sivakumar, S.,

Mishra, S., Kaur, H., &
Anurag, R.K. (2021).
Modified Atmosphere
Packaging for milk cake:
Assessment of ideal gas
composition for extending
shelf life. British Food
Journal, 123(8), 2893-
1906.

Dukare, A.S., Kannaujia, P,

Kale, S., Indore, N., &
Singh, R.K. (2021). Plastic
film and organic mulching
increases rhizosphere
microbial population, plant
growth and mineral uptake
in low input grown tomato
in the northwestern region
of India. Journal of Plant
Nutrition, 44(6), 814-828.

Ghodki, B.M., Srihari G.,

ICAR-CIPHET

Dukare, A.S., Kannauijia,
P.K., Kalnar, Y.B., &
Vishwakarma, R.K. (2021).
Potential utilization of guar
straw and wood wool in
controlling relative
humidity and temperature
of storage environment.
Journal of Food Process
Engineering, 44(2),
e13618.

Gopal, G.S., Venkateshalu, B.,

Nadaf, A.M. Guru P. N., &
Sateesh P. (2021).
Management of the grape
mealy bug,
Maconellicoccus hirsutus
(Green), using
entomopathogenic fungi
and botanical oils: a
laboratory study. Egyptian
Journal of Biological Pest
control, 31, 100.

Junia, R., Kasana, R.C., Jain,

N., & Aseri, G.K. (2021).
Guar (Cyamopsis
tetragonoloba L.): A
potential candidate for the
rehabilitation of feldspar
mine spoil amended with
bioinoculants. Indian
Journal of Agricultural
Research, 55(2), 129-136.

Kannaujia, PK., & Asrey, R.

(2021). Effect of harvesting
season and cultivars on
storage behaviour,
nutritional quality and
consumer acceptability of
strawberry (Fragaria

ananassa Duch.) fruits.
Acta Physiologiae
Plantarum, 43, 88.

Kannaujia, P.K., Kale, S.,

Dukare, A., Meena, V.S.,
Nath, P, Jalgaonkar, K.,
Mahawar, M., Indore, N., &
Singh R.K. (2021). Variation
in postharvest quality
attributes of fresh cowpea
(Vigna unguiculata L.)
beans harvested from
different crop mulching
regime. Legume Research,
LR-4602.

Kaur, S., Thukral, S.K., Kaur, P,

& Samota, M.K. (2021).
Perturbations associated
with hungry gut microbiome
and postbiotic perspectives
to strengthen the
microbiome health. Future
Foods, 4,100043.

Khatkar, A.B., Kaur, A., Khatkar,

S.K., Bala, M., Maan, S., &
Tyagi, S.K. (2021).
Valorization of ultrasound
assisted restructured soy
protein: Impact on the
quality characteristics of
instant noodles. LWT-Food
Science and Technology,
147,111599.

Kumar, C., Ram, C.L., Jha, S.N.,

& Vishwakarma, R.K.
(2021). Warehouse storage
management of wheat and
their role in food security.
Frontiers in Sustainable
Food Systems, 5, 675626.
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Kumar, M., Prakash, S.,

Radha., Kumari, N.,
Pundir, A., Punia, S.,
Saurabh, V., Choudhary, P,
Changan, S., Dhumal, S.,
Pradhan, PC., Alajil, O.,
Singh, S., Sharma, N.
llakiya, T., Singh, S., &
Mekhemar, M. (2021).
Beneficial Role of
Antioxidant Secondary
Metabolites from
Medicinal Plants in
Maintaining Oral Health.
Antioxidants, 10(7), 1061.

Kumar, M., Radha., Devi, H.,

Prakash, S., Rathore, S.,
Thakur, M., Puri, S., Pundir,
A., Bangar, S.P, Changan,
S., llakiya, T, Samota,
M.K., et al. (2021).
Ethnomedicinal Plants
Used in the Health Care
System: Survey of the Mid
Hills of Solan District,
Himachal Pradesh, India.
Plants, 10, 1842.

Kumar, P, & Saha, D. (2021).

Drying Kinetics of Maize
Cob Using Mathematical
Modelling. Journal of
Agricultural Engineering,
58(01), 40-48.

Kumar, P, Kaur, C., & Jambh,

H.K. (2021). Rheological,
textural and technological
modifications in wheat
unleavened flatbread
substituted with extruded
finger millet. Journal of
Texture Studies, 52(3),
400-4009.

Extraction of ACE
Inhibitory Peptide from
Rohu (Labeo rohita) Fish
Waste using RSM. Indian
Journal of Animal
Research, DOI:
10.18805/IJAR.B-4542.

Kumar, Y., Basu, S., Goswami,

D., Mridula, D., Shivhare,
U.S. & Vishwakarma, R.K.
(2021). Anti nutritional
compounds in pulses:
Implications and
alleviation methods.
Legume Science, e111, 1-
13.

Kumari, L., Jaiswal, P, &

Tripathy, S.S. (2021).
Various techniques useful
for determination of
adulterants in valuable
saffron: A review. Trends in
Food Science and
Technology, 111,301-321.

Mounika, E., & Ghodki, B.M.

(2021). Physical properties
of Rambutan fruit
(Nephelium iappaceum
L.). The Pharma
Innovation Journal, 10(4),
1161-1163.

Mridula, D., Bhadwal, S.,

Vishwakarma, R.K., Bala,
M., & Kaswan, S. (2021).
Co-extrusion of food
grains and jaggery:
optimization of process
variables, PER and
consumer acceptability.
Journal of Agricultural
Engineering, 58(1), 15-28.

quality characteristics and
storage stability. The Indian
Journal of Nutrition and
Dietetics, 58 (2), 257-273.

Mridula, D., Saha, D., Gupta,

R.K., Bhadwal, S., & Bana,
M. (2021). Quality and
storage stability of dehulled
de-skinned groundnut meal
based muffins. Agricultural
Research, 10, 294-306.

Narsaiah, K., Bedi, V., Ghodki,

B.M., & Goswami, T.K.
(2021). Heat transfer
modeling of shrimp in tunnel
type individual quick
freezing system. Journal of
Food Process Engineering,
44,13838.

Nath, P, Dukare, A., Kumar, S.,

Kale, S., & Kannaujia, P
(2021). Black carrot
(Daucus carota subsp.
sativus) anthocyanin
infused potato chips: Effect
on bioactive composition,
color attributes, cooking
quality, and microbial
stability. Journal of Food
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Research Projects (2021)

Project Name

Project Leader &
Associates

List of In-house Projects along with their Investigators

1.

* {ill date refers to June 2021 (31* IRC)

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
mechanized litchi de-
stoner.

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

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)

Er. Kirti Jalgaonkar (PI)
Dr. Ramesh Kumar (Co-Pl)
Mrs. Prerna Nath (Co-PI)

Dr. Manoj K. M. (Co-Pl)
Dr. Sakharam Kale (Co-Pl)
Dr. V.E. Nambi (PI)

Dr. Ranjeet Singh (Co-Pl)

Dr. B.B. Ratnakar (Co-Pl)
Er. Yogesh Kalnar

Dr. Bibwe Bhusan Ratnakar
(P1)

Dr. Kirti Jalgaonkar (Co-Pl)
Dr. Pankaj Kumar.
Kannaujia (Co-Pl) & PI

Dr. Renu Balakrishnan (PI)
Dr. Anil Kumar Dixit (Co-Pl)
Dr. Sandeep Mann (Co-Pl)

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

Er. Yogesh Kalnar (PI)
Dr. V. E. Nambi (Co-PI)

Er. Sandeep Dawange
Popatrao (Co-Pl)

Dr. Tanbir Ahmad (PI)
Dr A.U. Muzzadadi (Co-PlI)

Dr. Yogesh Kumar (Co - PI)
&

Association of Dr. Tanbir
Ahmad, Scientist (SS),
ICAR-IVRI, Izatnagar

Dr. Pankaj Kumar (PI)

Period of Association

From

01.04.2016
01.04.2016

01.04.2016
01.12.2019

01.04.2016

01.07.2020.

01.04.2016

01.04.2016
18.07.2018

01.04.2016

01.04.2019.

01.04.2017

01.04.2017

01.04.2017
14.112020

01.04.2017
01.04.2017
01.04.2017
01.10.2018

01.04.2017
01.04.2017
01.10.2018

01.10.2018
01.10.2018

01.10.2018
01.12.2019

17.03.2021

01.10.2018

To

30.11.2019
31.05.2017

30.11.2019
31.03.2021

30.11.2019
31.03.2021
17.07.2018

17.07.2018
Till date

13.11.2020
Till date

13.11.2020

30.11.2019

29.09.2018
31.08.2021

31.03.2021
19.06.2017
31.03.2021
31.03.2021

Till date
17.07.2018
Till date

30.11.2019
Till Date

30.11.2019
Till Date

Till Date

Till Date

Project period

01.04.2016

31.03.2021

01.04.2016
31.12.2021

01.04.2017
31.08.2021

01.04.2017
31.03.2020

01.04.2017
31.09.2021

01.10.2018
30.09.2021

01.10.2018
30.09.2021
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Project Name

Project Leader &

Period of Association

Project period

10.

11.

12.

13.

14.

15.

16.

121

Production of bio-active
ingredients from mango
seed kernels

Development of a
prototype for separation
of peel and stone from
mango processing waste

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)
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

Design and development
of mechanized and
continuous peeling
system for citrus fruits

ICAR-CIPHET

Associates
Dr. Poonam (PI)
Dr. Th. Bidyalakshmi (Co-
PI)
Er. Sandeep Dawange
Popatrao (Co-PI)
Dr. Manoj Kumar Mahawar
(PI)
Dr. Kirti Jalgaonkar (Co-PI)

From
01.10.2018

01.10.2018

01.10.2018

01.06.2019

01.06.2019

To
Till Date

Till Date

Till Date

30.11.2019

30.11.2019

The project is resumed for 01 year w.e.f. 01.07.2021 with

only PI.

Dr. Sandeep Dawange
Popatrao (PI)

Sh. Vikas Kumar (PI)

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

Dr. K Narsaiah (Co-Pl)

Dr. Tanbir Ahmad (Co -PI)
Dr Poonam (Co-Pl)

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

Mrs. P Hemasankari (Co -
PI)

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

Dr. Sunil Kumar (PI)
Dr. Ramesh Kumar (Co-PI)

Prerna Nath (PI)
Sakharam Kale (Co-PI)
Sunil Kumar (Co-Pl)
Ramesh Kumar (Co-PlI)
Dr A.U. Muzaddadi (PI)
Dr. Sandeep Mann (Co-PI)
Dr. Kh. Bembem (Co-Pl)
Dr. Bipul Kakati (Co-PI)
(College of Fishery, AAU,
Raha)

Dr. Guru PN (Co -PI)

Dr. Manoj Kumar Mahawar
(P1)

01.07.2021

01.10.2018

01.10.2018
01.10.2018
15.01.2020
01.04.2019
01.04.2019
01.04.2019
01.04.2019

01.04.2019
01.04.2019
01.04.2019

01.01.2019
01.01.2019
01.01.2019

01.04.2019
01.04.2019

01.04.2019
01.04.2019
01.04.2019
01.04.2019
01.04.2019
01.04.2019
01.04.2019
01.04.2019

27.02.2020
01.04.2019

Till date

31.03.2021

31.03.2021
30.11.2019
31.03.2021
Till Date
Till Date
30.11.2019
Till Date

Till Date
Till Date
30.11.2019

Till Date
Till Date
Till Date

18.08.2020
31.03.2021

31.03.2021
31.03.2021
18.08.2020
31.03.2021
Till Date
Till Date
Till Date
Till Date

Till date
30.11.2019
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01.10.2018
31.03.2022

01.06.2019
31.05.2022

01.10.2018
31.03.2021

01.04.2019
31.03.2022

01.04.2019
31.03.2022

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
31.03.2021



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

Project Name

Upgradation and
commercialization 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

Microbial production of
PolyHydroxy Butyrate
(bioplastic) using mango
by products

Development of Solar
Operated Low Cost
Onion Storage Structure

Development and
Updating of Post-Harvest
Machineries &
Technologies Database

Development of android
based mobile application
(Mobile app) on post-
harvest technology for
skill development and
employment security.
Mechanized system for
making Hawaijar- a
traditional fermented food
of North-East India

loT-Based Real-Time
Intelligent Monitoring and
Controlling System for
Cold Storage

Project Leader &
Associates

Dr. A.U. Muzaddadi (PI)
Mr. Vikas Kumar (Co-PI)

Ms. Surya (PI)
Dr. D.N. Yadav (Co -PI)

Dr. Rajeev K. Kapoor (Co-
Pl), MDU, Rohtak, Haryana

Dr. Bhupendra M Ghodki
(PI)

Er. Yogesh Kalnar (Co -Pl)
Dr. Poonam (Co-Pl)

Dr. Swati Sethi (Pl)
Dr. Pankaj Kumar (Co-Pl)

Dr. Ajinath Dukare (PI)

Sh. Mahesh Kumar Samota
(Co-PI)

Dr. Bibwe Bhushan
Ratnagar (Co-PI)

Dr. R.C. Kasana (PI)

Dr, Ramesh Kumar (Co-Pl)
Dr. Sakharam Kale (PI)

Dr. Dr. Ajinath Dukare (Co -
PI)

Sh. Mahesh Kumar Samota
(Co-PI)

Dr Sandeep Mann (PI)

Dr Sandeep P. Dawange
(Co-PI)

PC PHET/Scientist (Co-PI)
PC PEASEM/ Scientist (Co-
PI)

Dr. Ranjeet Singh (PI)

Er. Thongam. Sunita Devi
(CoPI)

Dr. Th. Bidyalakshmi Devi
(P1)

Mrs Surya (Co-Pl)

Dr. K. Bembem (Co-Pl)
Er. Thongam Sunita Devi
(P1)

Er. Shaghaf Kaukab (Co-PI)
Er. Yogesh B. Kalnar (Co -
PI)

Dr. Nachiket Kotwaliwale
(Co-PI)

Period of Association

From

01.04.2019
01.04.2019

01
01
01

01

01
01

01
01

01
01

01

01
01
01
01

01

01
01

01
01

01
01

.10.2020
.10.2020
.10.2020

.10.2020

.10.2020
.10.2020

.10.2020
.10.2020

.10.2020
.10.2020

.10.2020

.07.2021
.07.2021
.10.2020
.10.2020

.10.2020

.10.2020
.10.2020

.10.2020
.10.2020

.10.2020
.10.2020

01.04.2021

01.04.2021

01.04.2021
01.07.2021

01.07.2021
01.07.2021

01.07.2021

To
Till Date

Till Date

Till Date
Till Date
Till Date
Till Date

Till Date
Till Date

Till Date
Till Date

02.03.2021
Till Date

13.11.2020

Till Date
Till Date
29.10.2021
02.03.2021

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

Project period

01.04.2019
31.03.2020

01.10.2020
30.09.2022

01.10.2020
30.09.2023

01.10.2020
30.09.2022

01.10.2020
30.09.2022

01.10.2020
30.09.2022

01.10.2020
30.09.2023

01.10.2020
30.09.2023

01.04.2021
31.03.2023

01.07.2021
30.06.2023
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27.

28.

20.

30.

31.

32.

Project Name

Development of process
for improved head rice
recovery from long grain
paddy

Development of on farm
maize cob drying system
for effective value chain

Safe storage of pulses
using microwave assisted
disinfestation

Development of Low-
Calorie beverages and
Utilization of syrup waste
during osmotic
dehydration of aonla &
mango

Capacity building of
agricultural extension
professionals to promote
agro processing

Techno-economic
feasibility assessment
and socio-economic
impact analysis of
selected post-harvest
technologies

Project Leader &
Associates

Dr. Swati Sethi (PI)

Dr. Mridula D. (Co-PI)

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

Dr. Pankaj Kumar (PI)

Er. Shaghaf Kaukab (Co-Pl)

Dr. Sumit Kumar Aggarwal
(Co-PI), ICAR-IIMR
Ludhiana

Dr. Guru P. N. (PI)

Dr. Prerna Nath (PI)
Dr. Ramesh Kumar (Co-Pl)
Dr. R. C. Kasana (Co-Pl)

Dr. Renu Balakrishnan (PI)

Dr. Khwairakpam Bembem
(Co-PI)

Dr. Deep Narayan Yadav
(Co-PI)

Mr. Vikas Kumar (Co-Pl)

Dr. Renu Balakrishnan,
Scientist (PI)

Dr Sandeep Mann, Pr.
Scientist (Co-PI)

Dr Ankita Kandpal, Scientist
(Co-PI) - ICAR-NIAP, New
Delhi

Dr Reshma Gill, Scientist
(Co-PI) - ICAR-CMFRI,
Cochi

Period of Association

From
01.07.2021

01.07.2021
01.07.2021

01.07.2021
01.07.2021
01.07.2021

01.07.2021

01.07.2021
01.07.2021
01.07.2021

01.07.2021
01.07.2021

01.07.2021

01.07.2021
01.07.2021

01.07.2021

01.07.2021

01.07.2021

Project period

To
Till Date 01.07.2021
Till Date 30.06.2023
Till Date
Till Date 01.07.2021
Till Date 30.06.2023
Till Date
Till Date 01.07.2021
30.06.2022
29.10.2021 01.07.2021
Till Date 30.06.2022
Till Date
Till Date 01.07.2021
Till Date 30.06.2024
Till Date
Till Date
Till Date 01.07.2021
30.06.2024
Till Date
Till Date
Till Date

List of ICAR Funded Projects 2021 along with their Investigators
Under AICRP on PEASEM at HCP Division, ICAR-CIPHET, Abohar

1.

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

Development of phase
change material based
assembled type fruit
ripening chamber

Under NAIF

3.

Establishment of Agri-
Business Incubation
(ABI) Centre under Xl
Plan Scheme for National
Agriculture Innovation
Fund (NAIF) at ICAR-
CIPHET, Ludhiana

ICAR-CIPHET

Dr. Pankaj Kumar
Kannauijia (PI)
Dr. Sakharam Kale (Co-Pl)

Er. Indore Navnath
Sakaram (Co-Pl)

Dr. Sakharam Kale (PI)

Dr.Ranijit Singh (PI)

Mr. Vikas Kumar(Co-Pl)

Dr. Renu Balakrishnan
(Co-PI)

0.1.04.2018

01.04.2018
01.04.2018

01.04.2020

31.10.2016

21.09.2016
21.09.2016

31.03.2021 01.04.2018
31.03.2021
31.03.2021
07.01.2021
29.10.2021 01.04.2020
31.03.2022
Till date 01.01.2016
Till Date
Till date
Till date
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Project Name

Under CRP on SA

4.

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

Value addition of
Makhana and its by-
products

Project Leader &
Associates

Dr. P C Sharma (PI)

Dr. D.M. Kadam (Pl in Place
of Dr. PC. Sharma, Ex -
Head, HCP Division,
Abohar)

Dr. R.K. Vishwakarma (Pl in
Place of Dr. D.M. Kadam, |/c
Head, HCP Division,
Abohar)

Dr. Manoj Kumar

Mahawar (Co-PI)

Pl w.e.f.

Er. Bibwe Bhushan Ratnakar
(Co-PI)

Dr. Mridula D. (P! in place of
Dr. R.K. Vishwakarma, Pl &
LCPC CRP on SA, ICAR-
CIPHET, Ludhiana

Er. Akhoon Asrar Bashir
(Co-PI)

Dr. Indore Navnath
Sakharam (Co-PI)

Dr. Deepika Goswami (Co-
PI)

Dr. R.K. Vishwakarma (PI)
Er. Arun Kumar TV (Co-Pl)
Dr. Ranijit Singh (Co-PlI)

Dr. Khwairakpam Bembem
(Co-PI)

Dr. Mridula D. (Co-Pl)

Under Farmer FIRST Programme

6.

Processing and Value
Addition of Agricultural
Produce for Enhancing
Farmers income and
Employment in
Production Catchment
under Farmer First
Programme.

Dr. Sandeep Mann (PI)

Dr. A.K. Dixit (Co-PI)

Dr. Rahul Kumar Anurag
(Co-PI)

Dr. Renu Balakrishnan (Co-
PI)

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

Period of Association

From

01.04.2015
20-02-2016

19.11.2016
12.10.2018

01.04.2015
12.10.2018
24.08.2018
19.11.2016

1.04.2019

22.12.2018
22.12.2018
22.12.2018
01.04.2016

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
30.01.2017

To

31.12.2015
19.11.2016

23.08.2018
31.03.2019

23.08.2018
21.12.2018
11.10.2018
21.12.2018

Till date

Till Date
07.01.2021
Till Date
Till date

30.06.2017
Till date

Till date
Till date
31.03.2021
19.06.2017
31.03.2021

31.03.2021

31.03.2021
31.03.2021

Project period

01.04.2015
Till Date

01.04/2016
Till Date

30.01.2017
31.03.2021

List of Externally Frunded Projects 2021-22 along with their Investigators

1.

Refinement of process
protocol for preparation
of traditional fermented
fish products of
Northeast India by using
biotechnological tools
and its process
mechanization
Valorization of
industrially produced
soybean and groundnut
de-oiled meals/cakes by
extraction, purification
and production of
protein isolates

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

Dr. A.U. Muzaddadi (PI)
Er. Dhritiman Saha (Co-Pl)
Dr. Sandeep P. Dawange
(Co-Pl w.e.f)

Dr. Tanbir Ahmed (Co -PI)

Dr. D.N. Yadav (PI)

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

Ms. Surya (Co-PI)

Dr. Swati Sethi (Co-PI)

Er. Indore Navnath S. (PI)
Dr. R.K. Singh ( Co-Pl)

23.03.2018
23.03.2018

14.08.2019

14.08.2019

01.08.2018
01.08.2018

01.08.2018
01.08.2018

23.08.2018
23.08.2018

22.03.2021
24.05.2019

22.03.2021

30.11.2019

Till date
31.07.2019

Till date
Till date

07.01.2021
31.03.2021

23.03.2018
22.03.2021

01.08.2018 to
31.07.2021

23.08.2018
31.03.2021
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Project Name

Project Leader &

Period of Association

Project period

Associates

From

To

4, Development of Dr. R.K. Vishwakarma (PI) 27.03.2019 26.03.2021 27.03.2019
protocals for shelf life,  py. Mrigula D. (Co-PI) 27.03.2019  26.03.2021 B AU
safe storage, milling
outturn and indicative Dr. D.N. Yadav (Co -PI) 27.03.2019  26.03.2021
norms for procurement : :
of major pulses Elr) Deepika Goswami (Co- 27.03.2019 26.03.2021

Er. Navnath Indore 27.03.2019 07.01.2021
Sakharam (Co-PI)

5. Development of rapid Dr. D.N. Yadav (PI) 02.05.2018 Till date 02.05.2018
quality monitoring Dr. V.Chandrasekar (Co -PI) 02.05.2018 02.09.2019 01.11.2021
system for wheat flour Mrs. Surya(Co-Pl) 02.05.2018 Till date
and its primary milled Dr. Bhupendra M. Ghodki 01.08.2019 Till date
products (Co-PI)

Dr. Rahul Kumar Anurag 01.10.2019  Till date
(Co-PI)

6. Development of Hand- Dr. K.Narsaiah (PI) 01.10.2019  Till date 01.10.2019
Held Instrument for Non- 30.09.2021
Destructive Quality
Testing of Mango.

7. Study on Determining Dr. R.K. Vishwakarma (LCPI)  20.11.2019 Till date 20.11.2019
Storage Losses of Wheat  Dr. Mridula D. (LCCo-PI) 17.01.2020 Till date 31.12.2021
and Paddy Stored in Dr. Bhupendra M. Ghodki 17.01.2020 Till date
CAP System and to (LCCo-PI)

Recommend Norms for Dr. Guru PN. (LCCo -PI) 17.01.2020 Till date
Storage Losses. (FCI)

8. Non-chemical Dr. Guru PN. (PI) 01.10.2020  Till date 01.10.2020
management of stored- 30.09.2023
grain moths using Er. Yogesh Kalnar (Co -Pl) 01.10.2020  Till date
flexible light-trap

9.  Storage study on Dr. Sandeep Mann (Pr. 01.10.2020  Till date 01.10.2020
“Performance Evaluation  Scientist & PI) 30.09.2022
of Hermetic Bags on Mrs. Surya (Scientist & Co- 01.10.2020  Till date
selected commodities” PI)

Dr. Guru PN., Scientist (Co - 01.10.2020  Till date
PI)
Dr. R.K. Singh, (Co-PI) 01.10.2020  Till date

10.  Assessing post-harvest Dr. K. Narsaiah (CC-PI) 01.09.2021 31.08.2026  01.09.2021
quality and grading of Er. Yogesh Kalnar (Co -Pl) 31.08.2026
agri-produces for Dr. Bhupendra M. Ghodki
efficient management of  (Co-PI)
storage and post-harvest Dr. Thingujam Bidyalak shmi
operations. Devi (Co-PI)

Co-operating Center Er. Thongam Sunita Devi
under Network Project (Co-PI)

on Precision Agriculture

(NePPA)

11.  Mechanized system for Dr. Thingujam Bidyalakshmi ~ 01.10.2021  Till date 01.10.2021
making Hawaijar - a Devi (PI) 30.09.2023
traditional fermented Ms. Surya (Co-Pl) 01.10.2021  Till date
food of North-East India  Dr. Khwairakpam Bembem 01.10.2021  Till date

Dr. Ng. Joy Kumar (CO-PI 01.10.2021  Till date
from CoFT, CAU, Imphal)

12.  Performance evaluation Dr. Nachiket Kotwaliwale (PI) 01.09.2021 27.12.2021 01.09.2021 to
of fruit fly scanning Er. Yogesh Kalnar (Co -Pl) 01.09.2021 27.12.2021 27.12.2021
machine Dr. Guru P. N. (Co -Pl) 01.09.2021  27.12.2021
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Research & Administrative
Meetings

22™ Research Advisory Committee Meeting (RAC)

The ICAR vide File No. Ag. Engg./2/10/2020-IA-Il  (RAC) was held during 05-06 March, 2021 at
Efile No. 104118 dated 14.01.2021 constituted |ICAR-CIPHET, Ludhiana, through online as well
Research Advisory Committee for ICAR-CIPHET, as physical presence of the members. The
Ludhiana for a period of three years w.e.f. 31" Chairman & RAC members attended the
January 2021- 30" January 2024. The First meeting along with the all Heads, Project
meeting of the Research Advisory Committee Coordinators & Scientists of ICAR-CIPHET.

Research Advisory Committee

1. Dr. D. C. Joshi Chairman
Vice Chancellor, Agriculture University, Kota

2. Dr. R. Viswanathan Member
Former Prof. & Head, TNAU, Coimbatore

3. Dr. H. N. Mishra Member

Professor I/c & Nodal Officer, Agri Business Incubation Centre, Indian
Institute of Technology, Kharagpur
4. Dr. Meenakshi Singh Member
Chief Scientist (Formerly at CFTRI and FSSAI), Technology Management
Directorate — SeMI, New Delhi

5. Dr. Kriti Bardhan Gupta Member
Faculty, Center for Food and Agri-business Management, IIM, Lucknow
6. Dr. Sunil Bhand Member

Dean, Sponsored Research and Consultancy & Professor Department of
Chemistry, BITS Pilani, Goa Campus

7. Dr. S. N. Jha Member (Ex-Officio)
ADG (PE), Division of Agricultural Engineering, ICAR, KAB I, New Delhi

8. Dr. Nachiket Kotwaliwale Member
Director, ICAR-CIPHET, Ludhiana

9. Dr. Sandeep Mann Member Secretary

Pr. Scientist, ToT Division & I/c PME, ICAR-CIPHET, Ludhiana

il b | | -
ICAR CENTRAL |NST|TUTE OF POST HARVEST ENGlNEER|NG & TECHNOLOGY

GS
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Research Advisory Committee Meeting

On this occasion, ICAR-CIPHET's newly
approved logo and New Division of “Automation
and Sensor Technology” was formally
inaugurated. ICAR-CIPHET's coffee table book
on Institute Technologies, two technical

bulletins under Farmers First project and one
technical bulletin on “Mustard based bio
pesticides: Efficacy against diseases and pests
of Pomegranate” were also released.

-
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31" Institute Research Council IRC) Meeting

The 31" Institute Research Council = @
Meeting was held through online mode == oD
during June 01-05 & 24, 2021 at ICAR-
CIPHET, Ludhiana under the
Chairmanship of Dr. Nachiket
Kotwaliwale, Director, ICAR-CIPHET &
Chairman IRC. During the 31" IRC
meeting, 15 new project proposals
(RPP 1), 25 on-going projects (RPP II),
16 completed projects (RPP Ill) and 01
project proposal for further refinement
and commercialization of technology
(RPP IV) were presented.

#1314 o

COUNCIL MEETING

Institute Research Council (IRC) meeting

Scientific Advisory Committee (SAC) of KVK

4th Scientific Advisory Committee of KVK,
Abohar was organized under the
Chairmanship of Director, CIPHET, Ludhiana
on 20 December, 2021 at CIPHET, Abohar
campus and more than 25 member,
representative and progressive farmers
participated in this meeting. Dr. Ramesh
Kumar, OIC, KVK and Member Secretary, SAC
presented the detailed progress report of KVK
for year 2021 and future action plan of 2022 in
this meeting.

Staff Recreation Club (SRC)

The General Body Meeting for the election of various positions of the Staff Recreation Club, ICAR-
CIPHET, Ludhiana was held on 24" August, 2021 through online mode. The newly constituted SRC is
asfollows:

Scientific Advisory Committee Meeting
at KVK-Fazilka

S. No. Name Post
1.  Dr. RK. Vishwakarma President
2. Sh. Kunwar Singh Vice-President
3.  Dr. Rahul Kumar Anurag General Secretary
4.  Ms. Pragya Singh Cultural Secretary
S.  Dr. GuruP.N. Sports Secretary
6.  Dr. Poonam Ladies Secretary
7. Sh. Ram Khelawan Yadav Cashier
8.  Sh. Rajinder Kumar Raheja Auditor

RESEARCH & ADMINISTRATIVE MEETINGS
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Personalia

Appointment/ Recruitment/ New Joining

Name of the officials Date of Joining Designation
Dr. Rupinder Kaur 20.09.2021 SMS(T-6)
Sh. Ramesh Chand Meena 25.10.2021 Chief Administrative Officer
Sh. B.C. Katoch 24.12.2021 Administrative Officer
Superannuation
Name of the official Date of Joining Designation
Dr. R.K. Gupta 31.01.2021 Principal Scientist
Promotion

Effective Date
of Promotion

Name of the officials New Designation

Administrative

Sh. Avtar Singh 29.06.2021 Assistant Administrative Officer
Sh. Igbal Singh 12.08.2021 Assistant

Sh. Ram Khelawan Yadav 12.08.2021 Upper Division Clerk
Technical

Sh. Mahipal Singh 01.07.2010 Assistant Chief Technical Officer
Dr. Mukund Narayan 09.08.2019 Assistant Chief Technical Officer
Sh. Ganpat Ram 29.08.2020 Technical Officer

Sh. Rajiv Sharma 25.01.2021 Technical Officer

Sh. Devinder Kumar 09.07.2021 Technical Officer

Sh. Yashpal Singh 01.08.2021 Senior Technical Assista nt
Sh. Manoj Kumar 04.12.2021 Technician

Clearance of Probation and Confirmation

Name of the official Confirmation from the due date

Smt. Jasvir Kaur 06.02.2015
Ms. Pragya Singh 01.10.2020
Sh. Ajay Kumar 03.11.2020

Transfer

Name of the officials

Date of Transfer

Name of Place

Dr. Dukare Ajinath Shridhar 02.03.2021 ICAR-CIRCOT, Mumbai

Dr. Sakharam Jagan Kale 29.10.2021 ICAR-IINRG, Ranchi

Dr. Prerna Nath 29.10.2021 ICAR-RCER Research Station, Ranchi
Dr. Pankaj Kumar Kannaujia 20.11.2021 ICAR-NBPGR, New Delhi

ICAR-CIPHET
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At Ludhiana Campus
Scientific Staff

Name
Dr. Nachiket Kotwaliwale

Dr. S. K. Tyagi

Dr. R. K. Singh

Dr. K. Narsaiah

Dr. Mridula D.

Dr. D. N. Yadav

Dr. Sandeep Mann

Dr. R. K. Vishwakarma

Dr. Manju Bala

Dr. A. U. Muzaddadi
Dr. Ramesh Chand Kasana
Dr. Ranjeet Singh

Dr. Yogesh Kumar

Dr. Rahul K. Anurag
Dr. Deepika Goswami
Smt. Leena Kumari
Smt. Surya

Dr. Swati Sethi

Er. Chandan Solanki**
Er. Dhritiman Saha**
Er. A. A. Bashir

Er. Navnath Indore**

Sh. Vikas Kumar

Dr. Khwairakpam Bembem
Dr. Renu Balakrishnan

Er. Kalnar Yogesh

Dr. Pankaj Kumar

Dr. Poonam

Er. Sandeep Dawange

Dr. Thingujam Bidyalakshmi

Dr. Guru P. N.
Dr. B. M. Ghodki

Ms. Shaghaf Kaukab
Ms. Thongam Sunita Devi

Dr. Mahesh Kumar Samota

** On study leave

Designation
Director

Principal Scientist & Project

Coordinator (Acting) , AICRP (PHET)

Principal Scientist & Project
Coordinator (Acting) , AICRP
(PEASEM)

Principal Scientist

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Senior Scientist
Scientist (SS)
Scientist (SS)
Scientist (SS)
Scientist (SS)
Scientist (SS)
Scientist (SS)
Scientist (SS)
Scientist

Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist

Scientist
Scientist

Scientist
Scientist

Scientist

Discipline
Agricultural Structure Process
Engineering
Chemical Engineering

Soil Water Conservation
Engineering

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 & Process
Engineering

Agricultural Structures & Process
Engineering

Fish Processing Technology
Home Science

Agricultural Extension
Agricultural Process Engineering
Agricultural Process Engineering
Plant Biochemistry

Agricultural Structures & Process
Engineering

Agricultural Structures & Process
Engineering

Agricultural Entomology
Agricultural Structures & Process
Engineering

Agricultural Structures & Process
Engineering

Agricultural Structures & Process
Engineering

Plant Biochemistry




Name
Sh. Ramesh Chand Meena
Sh. H.L. Meena
Sh. Balwant Chand Katoch
Sh. Manni Lal
Sh. S. S. Verma
Sh. Kunwar Singh
Sh. Avtar Singh
Sh. Tarsem Singh Purba
Smt. Jasvir Kaur
Sh. Gurdial Singh
Sh. Igbal Singh
Sh. Ashwani Kumar
Sh. R. K. Raheja
Smt. Sunita Rana
Sh. R. K. Yadav
Sh. S. K. Gaur
Sh. Ajay Kumar

Dr. Mukund Narayan
Sh. Gurdeep Singh
Sh. H. S. Sekhon
Sh. Vishal Kumar
Sh. Beant Singh

Sh. Rajiv Sharma
Sh. Lakhwinder Singh
Sh. Bhajan Singh
Sh. Jaswant Singh
Sh. Jaswinder Singh
Sh. Hardeep Singh
Smt. Sonia Rani

Sh. Pradip Kumar
Sh. Jagtar Singh

Sh. Yashpal Singh
Smt. Pragya Singh
Sh. Sarup Singh

Sh. Satwinder Singh
Sh. Manoj Kumar

Sh. Sukhbir

Name
Dr. Ramesh Kumar
Dr. Mahesh Kumar Samota

ICAR-CIPHET

Designation
Principal Scientist

Scientist

Designation

Chief Administrative Officer
Senior Administrative Officer
Administrative Officer
Finance and Accounts Officer
Personal Secretary

Assistant Administrative Officer
Assistant Administrative Officer

Assistant
Assistant
Assistant
Assistant
Assistant
Upper Division Clerk
Upper Division Clerk
Upper Division Clerk
Upper Division Clerk
Lower Division Clerk

Assistant Chief Technical Officer

Technical Officer
Technical Officer
Technical Officer
Technical Officer
Technical Officer

Senior Technical Assistant
Senior Technical Assistant
Senior Technical Assistant
Senior Technical Assistant
Senior Technical Assistant
Senior Technical Assistant
Senior Technical Assistant
Senior Technical Assistant
Senior Technical Assistant
Technical Assistant
Senior Technician

Senior Technician
Technician

Skilled Supporting Staff

Horticulture

Discipline

Plant Biochemistry

ANNUAL REPORT 2021



Sh
Sh

Sh

Sh.
Sh.
Sh.
Sh.
Sh.
Sh.

Sh.

. Pawan Kumar
. Mohan Lal

. V. K. Saharan

Prithvi Raj

Rajesh Kumar
Ganpat Ram (Driver)
Devinder Kumar
Pawan Kumar

Dalu Ram

Surinder Kumar

Assistant Administrative Officer
Assistant

Chief Technical Officer

Assistant Chief Technical Officer
Assistant Chief Technical Officer
Technical Officer

Technical Officer

Senior Technical Assistant

Senior Technical Assistant

Skilled Supporting Staff







@ Release of ICAR-CIPHET New Logo

T 2T
103-CIPHFET

Automation

s Venturing into Automation and

Sensor
Technology ~ S€nsor Technology Domain
(AST Division)

Virtual Celebration of ICAR-CIPHET Industry
Fair on Agro-Processing, 2021

/azz=  Celebration of Azadi ka Amrit Mahotsav - Webinars,
mf%éz%sw Workshops, Sectoral Campaigns, etc.
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