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PREFACE

The Agriculture had two equally important aspects i.e. production and post production management. No country
can achieve food and nutritional security to its people without proper management of produced commodities. The post-
harvest management is a multi disciplinary task involving combined effort of process engineers, food technologist,
biochemist, nutritionist etc. I feel privileged for being associated with ICAR-Central Institute of Post-harvest
Engineering and Technology, which is actively engaged in post-harvest management and processing of agricultural
produce since last 26 years.

It's my honour to place before you the Annual Report (2015-16) of the Institute. During the reported year, the
institute has advanced in the post-harvest engineering and processing sector by developing various machines, storage
structures, process technologies and value added products to reduce the post-harvest losses. It's a matter of great honour
and pride that the institute has been authorized for testing of all types of Post-Harvest Equipment and Machinery by
Mechanization & Technology Division, Department of Agriculture & Cooperation, Ministry of Agriculture, Govt. of
India to ensure supply of quality post-harvest equipment & machinery by manufactures. The institute has achieved
another milestone in the area of by-product utilization by designing and commissioning of pilot plant for the production
of protein isolates from de-oiled cakes. In future, this achievement may be proved a revolutionary step towards the
commercial production of protein isolates in the country. To address the increasing demand of live fish and limitations
associated with its transportation, a battery operated transportation vehicle is modified for local transport of live fishes.
In the area of horticultural produce processing, institute has developed a semi-automatic peeler for kinnow and sweet
orange; pneumatic assisted coring device for oblong fruits such as ber and fresh date palm. Concerns about food safety
and regulations have ensured the development of various techniques for detection of adulterant in food. Our continuous
effort in this direction has laid the development of attenuated total reflectance fourier transform infrared spectroscopy
based methods for the detection of fungal toxins in fruit juices and milk. Process protocols for detection of safflower
adulteration in saffron by SCAR markers and DNA barcodes were also developed during the year. We are also engaged
in human resource development by organizing different programmes such as entrepreneurship development program
(EDP) on “donla and Kinnow processing and value addition, winter/summer schools in the area of post-harvest
management, hands on training on process for onion drying and chilli and powder etc. We joined hands with MOFPI-
NIFTEM for collaborative research work in the area of post-harvest engineering and technology as well as food quality
and safety by signing a MOU on June 18, 2015. 1 feel pleasure to share that AICRP on PET has added 4 new centres in its
umbrella and AICRP on PHET has established 22 new agro-processing centres (APCs) during the year. Besides, two
mega Consortium Research Projects on Secondary Agriculture and Health Foods have also been approved by ICAR at
ICAR-CIPHET, Ludhiana. With these additional assignments, we feel a great sense of responsibility to achieve our set
goals. In our continuing efforts to create awareness about post-harvest management of agricultural commodities, we
showcased and demonstrated our technologies in various exhibitions i.e. IASOWA exhibition at New Delhi, 5th Global
Economic Expo Summit 2015 at WTC Mumbai; “Krishi Unnati Mela” at IARI, New Delhi; Agri-Intex 2015,
Coimbatore; India International Trade Fare-2015 at New Delhi etc. A series of radio talks under “Do Duni Chaar”
programme was broadcasted through All India Radio, Jalandhar.

I take this opportunity to place on record my sincere thanks and gratitude to Hon'ble Director General, ICAR and
Secretary, DARE; Chairman, ASRB; Additional Secretary, DARE; DDG (Agril Engg); ADG (PE) and ADG (Farm
Engg) for their continued guidance, encouragement and support in executing the mandate of the Institute. I thank all the
Head of Divisions, Project Coordinators, Section/Unit in-charges, scientists, technical, administrative, audit and
supporting staff of the institute for their constant support, teamwork and dedication towards research as well as other
assigned activities. The untiring efforts of Dr Deep Narayan Yadav, Dr Sangita Bansal, Er Arun Kumar TV and Dr
Arvind Jaiswal in bringing out this report in its present form are duly acknowledged.

PelANTY
R.K. Gupta =

Director
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HRIBRT ARTIT

¥ 2015—16 ¥ WRIF 7 {FB AE@qUl SUATHl
U R Pely SR G 9a Wenfrat @ 8= &
3T ANTET T RN BT a91Y X & | eI & °et
WX My RIS § O FReIRT d% 9 @ @I
ST, el TRIhRYT ST & Ul B dTel AesScara)
el # fAdae $ ygae Ud SHeT "ecd iR,
Siifdd Aoell URagd, [9R 9geil & IR™ o & §
G g I T WReEN s i €1 g
JAAT R T ARG ARG FEfad SIgEU
IR —®hers SURTT AfRif3aT R Menfe vd
RS IBoeR AP vad Menfd &1 aere o= o)
2| R a3t &1 wifa gt 2015—16 F f Bers SwA
afEifd vd denfid @1 afee wRdw wHfad
ITEY RIS # Hy A, SN WISRYT AT,
ufskar A 3k qea aftfa Swre fasfia feg T |
T UPR Wb’ IR wd denfiar
P foozT N @3 & Y | G gRT a8
2015—16 ¥ STHUT, TR AT 3 Tl &3l A Ured
P TTg SR BT faaxor feaq &
ad FFrp1a D& T Eell &1 SYAT:

HEIF gRT I FISHIT Frhell &) well | WA
JMEIelc BT SUEH R & g U waeeh yifis
T4 f¥oirg= vd wnfid foar 77 § | 39 W47 gRT 3
forere=l 9w B9 99 O eifld 6 /@ 9 W
M JMMgHIcc BT ST [haT O |l & | 39 §IF
D WG e pivr o, Jud-svl §IH T a8 EF
2| 39 999 ¥ U B 9Tl Igdiele § 90 wiowra |
IF g WS SURT W&l & | 59 €I g7 yfafes
T 40 TR el FRPINT o /ol BT T6wGd
BT ST | 8 | FIF D SIIANT T 6 10 A
i
BT SYYNT:

Herd § g a1 (microwave) @1 Sl @
STINT X o] & fods  Ufeea Fare & ufshar
BT AT foar war | 3591 ufshan ® fAspdor & 919w
fas1or ) U B ST SToTdR AT BT o) B |
3raery B! R g forar Siar 2 | wawer fh] &
foa® @ USSR B 5T § AR ST 8 R f3sor o

900 TTC BT ATSHIAT W AR Sfa=Tall R Su=na far
SITaT B 1 U A1 B ST HRA B UErd gl |
Ufdes o sraafia oed € | feia ufosar grr fHsror
BTSSIoT M & sl 2 R Rifes e 3R domes
& R STER §RT 60 e & ATgHIT SR gRT
YfeeT BT 10.5 UiRTd &Y 1frhas WIftd &) &I Fahell 21
M SUAR o R R T | Ufeed witq @t
A A, fasfid faf | ura Afees @ amelt ar
AN N A UTT BT B |

S =1 ATRIarh & @ §RT AR S 1 B
ufshar iR fAstor # wedl B A BT gIeaHIeRor fhar
T | R B B g9 B forg A= Tedl &) 3¥edq
AT (S IR ARl & 3 & MR W) Fsfaa
off: wrpr 30 wfcrera, Ufaes 0.25 ufier vd Wi Rrm Rer
qEAChIST 1000 UAGH | ufpar # wdwem S|
TR el & [ @1 G 3 W IR A
B M AT B ST 9% YHIAT STl 2 3R R o marR
fAstor 31 fFomt / ferd g0 v <R Ufdes feman
SIGIE
AISHIg TR AT

rar odrefi| (lecithin) &7 uoRS
(emulsifier) 3R ® U FaRc o RefiaR® o
HYT SRS DR o A a9l (oil-in-water) FHR
®1 g (emulsion) R 7| FHHU fA%70T U
P B foTU a9 U &) AIfeaw Yfeswc & warer faamar
TR | AifSTH fesivie IR W URA S99 BT BT HReT
2 | ITCRY & Tel, FEGA D el U4 T Avgd B oA A
T AYDRC DT DRITDRUT TEIT THA: 85, 69 Td 92
uferd off | BT golag™ AgBDIYl ETH J I8
=T T & T MABR, Faq AR
|ifeTw gfesTe &1 wRa ¥ [ a8 4 ArsTad o |
far=y, A% SR ATeruTch yHwwTr

"R Td for] O welt Bl fvens & forg v a1g—
T YHR &I WSISIsT TN &I I+1=T 147 € | 399
Hall B B TRDI b 41 T | @M Sl & | Bl &
AT B AJER IS B FARIG & ol ST 1 39 Bl
STTE We™ B & foT7 ves RErT o) gaven § | 7= &t
MBI 1440 TR U fiFe 3 TR 4 05 TEG. BI
HICR ¥ AR Sl [l © | TR TRIETl §IRT I8 91T
T fob 9 YN §RT X9 & =AqH Jhd & ARF 8 |
10 =S ¥ e fo] B! BYet ST GHhe 2 |




IR U4 GoR Hell ¥ DI DR Td §iof Bl Fdpres &
o argd HETIaT @ Ao aren U 9 A fear
AT 8 | ¥ T3 A Hell B SToM B AT HF= B ared
T & T BTR U9 AHS! § 97 AeR, Bl IR, dHS!
T TR T (TUF 470.50 01T 6 BRI & T (25.4 Rl
M), BT BINT 7 (6 W& ), dR A ik R
Tl Bet @ forg fefe o sgaver ¥ | fAeRyd 7ei= &
R UG GoR & feTq HIRT & oo 28 faarm /wfky et
Td 16 fHuT. / Ufd der 8 | 59 99 @ BIRT QI R &
forg 78 wfcrera vd woR & forg 65 Ui 2 |

41 @rel Sdre fawra U9 "rel Ydefidor

urey SmemRa o fawmuai (fat replacer) @
STANT &R HA G4l dTel 719 Saral o [Jeiaa fear
AT | UTSY SN a9 faemue! & WA ¥ ar:
Ol G991 aTel AN YIRS @1 ol § e 30—35
UIeT T a1 &1 AIST BT TSN 31 [l © | 37T I1ay
SISl 1 HH TT dTel Jid UTINT ST1R1 3 999 & oIy U
HEYUT a9 favITUes o1 dxE SUART a1 o 9T & |

W T Tl SRITRT U & YIS Hed! 9 WIeH 81
P R U SIRT 2 | B JMERa YAl & g U4
IS TG & HRYT S U1 H WIS e vd s
RerIepvor Tep 9T AN & | SR W Bel AR v
P UTT 39 4P 99 B T W fF R @
FSNIsAlETs Yvd & wAged BT & s sRer i
IO 3 FAUHDHY ST I ofcll & 3iR U1 BT TRE I
<ol 2| 39 AT B bR B gy GIH 7 §9 I9 3
AR @ WIS 3R M & S & fAsiT R amnia
ST & folg IR W 99 @1 ufhar faaRia o7 |
IR T a0 ¥ Wa Td HIHT TRHT 3R
HUSRYT & HHY PRI X8 ¥ R B 7 |

e gaiife ergsss (@ U9 1) e
IIORT ¥ B SUANT B $HH q4T ST 4 D
fawla fFY &1 o g9 y—dafa aoRT W’ @ 2
TR «R d@ 9o <is (1.5% o) Td i (3.0% o)
T # B9 T 911 TE 9 B Y i far |
| e B 1.5% WR W $d1 TS Td The g A I
T8 D T B [ Haal WHR 958 IR 952 o Wifs
AMDHIGd g (G971 4.5%) ¥ TIR <L (86.7) Y gorm 3
ARF of| deR SR gedl, ReRdl, WEwml o
(FRETe fdR), Hge SR T Hadl Sl &
IR TR AT TH { R <™ B 1.5% 131 B9 a1
el TE BT T4 & oIy Seead urll ) | §9 YHR 9919
T & B oA "D g ¥ §9Y Y B D
g ol | S YR 3 U U W JoRT e &7
R AsHeE A & fog o srgsfera fasar mam &k
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IRIT 73T 5 10% 9T Tl ST e & AAged Wi
qrel MeHE R 7.5% 3R 5% a7 & & 99 &
T B 1% 3R 2% & wWR IR ATEY GO e
ot 1 hdl ® | 39 YHR 3NUaY S 9ot ¥
1.5% ® TR R 581 § 75% T91 BI A= HH B bl &
TG GINRIT IR erd B 1% T AEaPE ¥ 25%
T Ud 2% B WR WR 50% o B AE B HH B
qAHATR |

I I A7aaT el (QPM) SwanT &= faftet
Al B YIEH & AT Tefe ad Al faeR fed T |
N BT & T H T U YIS, 308 B WA, B,
AT WA 3MgHlelc Td @ WK Mghleie $I Iead=
far rar | = A 1 gor # e B UeHE |
TSferd R FAQ Y I[OTaT YIS AT arel Afh=T B
FHARAT U9 =goiar B off U9 g GRIAr ST Aftd
off | 997 q¥ 3R ® UIdH fAeax §9g g Afh o
e o |

5 gferera fordd & 91, 6% UTeld TSR, 15% a9
I |R AeT ©d 74% "9 & A Bl A
WM Td @fver ueR afafta (extruded) Swrg 991Q
T | SCAH AGS! H B TH 14%, ST$ BT A9 115
Sl fermm ok U=f 335 AIRUIGH o | argaferd
T # 182% WM, 30% @A @i, 246%
TRIITaRA®BRE &7, 7.66 33T/ 100 U1 FidHgSH o |
TSI P (31fImaw 3id 9 B MR W) R S Bl
Y BT 8.1 AT |

A v @feel # YR Teld gad Ul IR far
TR | rgenferd |ate # wnfier @ Wi @rer |t |
BHY - 80.8% g Goil, 10.9% T f+Ih1fe T 37e, 5.
9% UTT® TSR, 3.9% e & 97 3iR 24 fefiefier ufar
100 AT TR P ST $ICAH YT 7T | F91Y Y Tt H
17.3% WM, 2.4% T @1, 23.4% URRTRIGRS
&, 10 el Ufd 100 IM weldAgs o | fawlaa
IRl B Bei® P R 99T Werar 74 o | 59
IS BT YOI IDHROT U Td YT 3 & aTell Hd
G 2.38 T4 6 e o7 |

wRRRUE Y & g@En T ARRT @ Bid AR
fBd Y | S # qRUA e B forg A= aeen 3t
AT BT AR eI (BT 14T | I8 UrT 37 & dferrem
dqee BT A9 o fehareraar (Water activity) &
b H BHfeTad FARTSS B TorT 3§ 1% g 2 | 2%
q I Hmdl B ®WR W DA FARSS YD
AT T BThl H HSATEC T&TH BT & (D DIc=IH
ddce & SRIATE | VT 8! U 737 | iR & SUER




A 3w R T AR @ BT B gAEE gd T H
BT FER YRIT AT | WRIERUI I & well 3 @ ga
T o ¥ guR & fou dferm dace grr g
SUEAR B DR FRSS B fdded & IR W SUIRT
fPar ST apar 2 |
WA g9 dT USRIl @ dRE SRHA HRd gU dlg
Yeeligd g aferar MfAsTor g9 7 | 39 99 @ forg
9ifsd Wi ® HAET B AgER (g wHI—16
o / frefielieR), <lie faeam &1 fosaa aferan & v,
30 fiFTe @1 <A & fory < € | 99 918 WA &t
& o & | 59 YR I8 T g sforar Mifdsior # <lig
P AT 427 FUT /100 A N | S UBR DHicwE
TaTa g, Sforar MHST g9 & forg ferras aaor &
HId BT g, gfordT W frgda far ST g aqueand 90
fire & <wReT o o foram oam ¥ | waeliga 18
aferar @ MfAstor § Sfegrrm & 73 28.8 AT /AT oY |
el ¥ fidEec @ tg9H @ SAd A
fereri=or

T H AHaATCIidT TH—1 HI qal o & fog gd
e orac fFRRE a1 TR @ 20 H§ BIRIR §RIBH
TENE WICRBNU B DHHCRT D G &Hal Bl
sifper BT 1T | $9& folq sThatTeTfod T9—1 &I gY
# et (20—100 & & &) aoiepn fog 79| gg S wa
Iparerfaa A3 gg & auimHl § Wee w9 9 3R
URIT AT | Y H SThaATeradd §—1 &7 9T o gd
Sa@! 731 FERT w9 # A BIRR BT ERS
WIE DI T BT &1 BT Alherd fhar a1 | Y&
T # ATSHICIAET Bl SAT—ITT HET (10,20,30,40 AR
50 @ @ § ) fctax quigew forw | fAamadT wd
TIRFETEET T 9 WIS 8 aTel IuigeAl H W =R g
T |

HER T & ©9 § U4 @rell & M & foly smre
far ST B | 39S SreTar HH YN W BUST B T
Tl TS U9 39 @ B9 3§ WY SRATE fhar ST 8 | e
% 95T ATel & ForeH W A @ hell &1 fAdEe
B SRl B | $9 UHR B fAaae &1 udr e @ fog
oo gRT O <t IR emRa usfy el ar Sw
HER q FFI @1 AGE T 91 o & fog srgapfora
T AR R AT | g9 U §RT WIS W U4 Y %
TA—40 BT STANT FR BER 3 FGA D1 1% AHT T B
ft frerfvor fpar s wdaT 2 |

shfaa vt uRaes areq
Shfad Teferdl o 7 0 T@ Rasd o forg dwerm
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R 91 =fera waffed TRYfET ared 9+ m AT | I8
e 12 dlec UG 100 TR & Ranidd oS o
IS4 gRT AT BIaT & $9S AT & I8 W YRefeT
YOITel gard & | S99 dT8<T @1 500 fhalym (Woell 200
foraam + Ul 200 fH™ UG aTEs ATAS BT WR)
TP R T51 DI &HT © | I8 T IR °Tal PRl IR 60—80
&, & g8 T% T THar & | T Wa: IRYET U
P UH D SR P HID XE@T I Ghl & UG AT I
SART WY 7 HheT & 1 §9 93 # T 10 20 fHm.
Al Uiy Ut o S o Al & | 98 TRuex, fheex
Td SerEiarge Jaeies § gafved § 9l fa weforl &
URTET B IR TR PI S ol HT 19 I@ A
AEE BT B |
Y] IR yonferai

IR IR BT TS X@ Ud IO & T T U]
foraex faefaa fvar 7 | 59 forgex W1 1000 6.3,
IR T% & BIC Td g3 TRl (177, 94, Sic 3k 81) @
JORIT ST Fdhal 2 | §AGT AT | SER—SER o Sl
ST Gl & SR §HS Yol DI S A ST fohar wa
SIIST ST T 2 | I8 Sf® fedrs; fedvigos aig 9
1 g1 © | U A (i) ot ol feapres s &
Al difevey & 9 ueel ¥ ¥R 7 21 I% SR
Tl BT T TRl 3R SIRM e AT ue e
2| 39 <1 ufeea B w14 (cross) @rewr # R T
2| ufeedl & TS B THRISY AT 3R SR B
AR & AR WA AT THGI B AT FARNIT
fpar ST w@ar 8 | M B T TS (SR o gk &
g & iR YEA & fov) U9 @ieTs A 1.58
3R 983 WX 2|

9Y] HT0T d AT 9] Farfdredr fHieror Ter 3
SUAR Ufshareli I e + @ gy Y D RE e
& oIy U@ diciersy fafad far 1 | 59 eesy &
T BH B ST 1.07, IS 0.71 T o T8 1.22 Aiex
2| g9 Il @ IR 9T ReR 3@ & =aeen & |rI
R e & feT Germ arel e 31 A el ya[ &)
TH 2| TR B R a1 @ oy aerisy o
Fa N g E |

T 378 ¥ R §—dt 7= § <1 (AICRP on PHET)
o @, IETEF S<Tal Gd I SIS TRwhRIT B
g7 # faft= wiel, Sarsl sk uftsar Wi &1
fasfa fear 2| digasdt @l 201516 ¥ & U@
Sydferl # 79 &1 &8 Bierdl ¥ I P AT PR DI
7N, diers it sard, AamT o fscdr vd S STl T
MM H¥cl Hies & 7Y, goal @ galls & forg




RT—gd Il B foY SUYET oTRE BT gE™ &
7=, Hay, o1 A 8 @t 79 (sapota cleaner), S
Als AR Yo T4 GAl @rel Serll | 9| 89 arel
IR BT STANT FX Ueg] BIrs BT SUTET B B
Hrenfie e 2| o/ faft=r denfifea o f& =g
BIfET—H8 fete, Agan @ 41 et T, 7oel 3 3y
T SIS ST« &7 A= SeffEl o wermerRa fear
TRAT | 9D AT T Therdl &1 Bl gt wrafyT
A wR efHr wrlv gag sshyaRE” iR
Higel Redl JMScelc BR WS 3% BISoili-dh o=
Ae” B AN ypIRE fhar AT s GrRr & 7 ude
TRa fhy Y iR 22 FHR FHERTT =i @1 faf=
R A enfia fear A BE e wE-uee
AT A foma T |

9 99 ¢ 318 ¥ R G- § & (AICRP on PET)
® IR T FR-ATED DAL, S, JUTH, R,
IMSHTAR—ALIAG SR, F9GH IR TIIARALTR,
ERIAT &1 AT BI T4 76 A8 g dLs 4, IrermyR
D5 P I (AT TAT | CIATSRIARY—AIEE bl 537 9 bl
T Ul 7 WTered | [ axall AT Sl
TG oR BT [SollgH Ud Jedidd, o Al [quue &
oy wrafcs © SudRe, WA B JoTell & d8d
AfesTal gRT  Soll SUANT B S&AT I& B Hrenfia,
3R 5 Wil <& @ oIy wiied &1 TSI, UgTer
831 # WRe® BT SUIRT B §91Y Y Tl B forg
el Harfera fgu Rifrd gomelt &1 fearg ok
FH eI el fgu Riars vl senf 2
ST BT BTy SN Y= | THEIRT g JIRET
FTIHAT BT AT FRAT B | 5 Y AT RT3
ITSHIGAR yrRfSIa Wiew / o Tael &l M fbar
T | §H IAATAT I §IRT R fferpiiRal & forg 2
Tq forart @ forg 3 uiieror srieH! &1 e +f faar
T |

TS 9 DI 9T 39 a¢ @ FRE A A S
geoitdl # Wi form ok W gN fawRia
Wrenfiieal v 7=t o1 vaee favar | W veeitEt o
oY BN feafiered, R # smafora feam Jem,
IRA G SEUN GRIM, T3 faeet o Smafor i
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ST HeAT, PRFR, AATg 3 ImAfora ¢t sead
2015; ARiERI fdeR # smaifsa Y yeeffrn; fawa
Aoy fead—2015 @ AR W facell ® wofy fgm #
AT 31mg.21ms.E1.3—2015; 718 faeen & smafora sfear
XIS ¢ Hell-2015 SIS A & | GRIF gRT
BT & H U @ T USRI TR UHTY STerd §Y Uh
T3 qIfsar fhew Y oY T AR € W @)
MRS JqaTgT BT 1 I~ fobar 37 | Y IRt &
PHels SURIT UaeH @ IR H WTwdhdT Ul & & forg
13 XFSAT 91t Yo SRIHAT B TP R@ell “]I gl AR
HRIBH P A=A SMHIATN STTeeR gIRT FaTRa fobar
T | R # ARG e IWiE”, “aabdr
SRS f3aT T3 | <ReIT T 2647 e Ao R &9l
3R eI & AT FARIT 77 | 59 99 AR # ARy
ART MRG” AT BT YUT STHTE D AT Yo b 717 | 59
AT & TEd e GIRT T 3R sraex 31 aRkfey #
38 74T DT IIFRIT TAT R |

39 99 AR B AYERor iR denfier g,
PHET3—SURT SUART 3 dTel W7 Iuaell vd 7+ &
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| EXECUTIVE SUMMARY '

During the reported year (2015-16), the institute has
achieved several milestones towards its continuous
contribution in the area of post-harvest engineering
and technology. The research projects of the institute
covered the area of de-oiled cake/meal utilization;
by-products utilization of fruit processing industries;
micro-encapsulation; kinnow; ber and pear
processing; product development; food fortification;
identification and quantification of food adulterants;
live fish transportation; animal comfort systems etc.
The AICRP on PHET developed various machines,
storage structures, process technologies and value
added products. AICRP on PET was basically
involved in designing of structures (polyhouses) for
protected cultivation.

The highlights of the research, extension and
other accomplishments of the year 2015-16 are as
follows:

De-oiled cake/meal utilization:

Indigenous pilot plant has been designed and
commissioned for production of protein isolate from
groundnut de-oiled cake. The other de-oiled cakes
i.e. soy meal, sunflower cake, mustard cake etc. can
also be processed for the purpose. The pilot plant
comprises of the extraction tank, centrifuge and
precipitation tank as major component. Isolates
produced from this plant has more than 90% of
protein. This plant can process 40 kg of raw
materials/day.

By-products utilization of fruit processing
industries

A process was developed for pectin extraction
from kinnow peel using microwave energy. Kinnow
peel powder was soaked in water, microwaved at 900
W for different durations, cooled and precipitated
with ethyl alcohol, decanted and dried. Pectin yield
of 10.5% was obtained with 60 min of microwave
incubation and combinatorial treatment of citric acid
and degradative enzymes at pH 2.0. Yield of pectin
without microwave treatment of kinnow peel was 5-
6% only.

Process technology and ingredients level were
optimized for the preparation of pear pomace based
soft toffee. Soft pear toffee was prepared by mixing
30% sugar, 0.25% pectin and 1000 ppm KMS (based
on pear pomace). The process comprised: boiling of
pear pomace at low flame till its volume reduced to
half, addition of sugar with continuous stirring
followed by addition of pectin.

Microencapsulation

Oil in water emulsion of flaxseed oil, garlic oil
and in combination (both) was prepared using soy
lecithin as emulsifier and whey protein concentrate
as a stabilizer. The emulsion is mixed with the
alginate as a coating material to obtain a homogenous
mixture. The encapsulation efficiency determined
for flaxseed oil, garlic oil and flaxseed oil-garlic oil
microcapsule was 85, 69 and 92% respectively.
Scanning electron microscopy revealed that the
microcapsules were almost spherical, discrete and
completely covered with sodium alginate as coating
material.

Kinnow, ber and pear processing

A prototype of semi-automatic peeler was
designed and developed for the peeling of sweet
orange and kinnow. The fruit is placed manually
between the fruit holders. There is an arrangement of
spring which provides the clearance for the
movement of blade according to diameter of kinnow.
The machine can be operated with 0.5 HP motor
(maximum speed of 1440 rpm). Preliminary trials
showed that this semi-automatic peeler takes
approximately 8-10 s for peeling of single kinnow
fruit with minimum loss of pulp/juice.

% A pneumatic assisted coring device was
developed for removal of central core/stone from
oblong fruits like ber and date palm. It comprises of a
hopper with vibrating feeding mechanism, movable
wooden roller, extended fruit dropper, four wooden
frames (470%50 mm, with 6 openings of 25.4 mm
diameter each), fruit coring tools (6 No.), core outlet
and cored fruit outlet. The coring capacity of the



developed prototype for ber (cv. Umran) fruits is 28
kg/h, and for date palm (cv. Hillawi) 16 kg/h. Coring
efficiency is 78 and 65% for ber (cv. Umran) and date
palm (cv. Hillawi), respectively.

Product development/Food fortification

Low-fat meat products have been developed
with the use of plant based fat replacers. A substantial
fat reduction up to 30-35% as compared to full-fat
control meat emulsion was achieved. Thus, plant gel
is a potent fat replacer for manufacturing of low-fat
meat emulsion.

Fruits/fruit drinks lack the protein as a nutritional
component. The major challenge to the protein
fortification of fruit drinks is to stabilize the protein
in the acidic and ionic environment. The most fruit
drinks are formulated to pH range of 3.0 to 4.0,
where the iso-electric pH of the most of food proteins
lies, due to which the protein gets precipitated and
leads to unacceptable beverage. The mango RTS
beverage with 3.0% protein was successfully
developed, which had good sensory appeal and
stability during thermal processing as well storage in
glass bottles.

Low fat yoghurt & Ice-cream: OSA-modified
pear]l millet starch was evaluated in double toned
(1.5% fat) and toned milk (3.0% fat) up to 2.0% level
in order to develop low fat yoghurt. The total sensory
scores (95.8 and 95.2) for the double toned and toned
milk yoghurt samples containing 1.5% modified
starch was higher than that of the yoghurt prepared
from standardized milk (86.7). On the basis of
improved product firmness, consistency, rheological
(structural strength, G'), syneresis and overall
sensory acceptability over control, the addition of
1.5% OSA-modified pearl millet starch was found
optimum to prepare low fat (1.5%) yoghurt with
equivalent quality of standardized milk yoghurt (fat
4.5%). Similarly, the level of OSA-modified pearl
millet starch was also optimized in ice-cream mix
and found that it can be added at 1 and 2% level in
order to prepare ice-cream with 7.5 and 5% fat,
respectively, with similar acceptability of ice-cream
having 10% fat. Thus OSA modified pearl millet
starch can reduce 75% fat in yoghurt at 1.5% level;
25 and 50% inice-cream at 1 and 2% respectively.

Gluten free muffins were developed from quality
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protein maize (QPM) flour with different proteins
(whole milk, egg proteins, casein, soy protein isolate
and whey protein isolate). The hardness and
chewiness of egg fortified muffins were 49 and 16.6
N against 68.2 and 28.7 N for control samples,
respectively. The muffins prepared from QPM with
whole milk and whey protein were also found
acceptable.

Protein and minerals rich expanded snack food
was developed utilizing maize (74%), defatted soy
flour (15%), spinach powder (6%) and sesame seed
(5%). Optimized parameters for extursion were as:
feed moisture 14%, die head temperature 115°C and
screw speed 335 rpm. The optimized sample had
18.2% protein, 3.0% total minerals, 24.6%
antioxidant activity, 7.66 mg/100 g flavonoids. Its
overall sensory acceptability on 9 point headonic
scalewas 8.1.

Protein and minerals rich pasta containing
spinach powder was developed. Optimized
combinations of different raw materials for spinach
incorporated pasta were: 80.8% wheat semolina,
10.9% defatted soy flour, 5.9% spinach powder,
3.9% sesame seeds and 24 ml/100 g carrot juice. It
contained 17.3% protein, 2.4% total minerals, 23.4%
antioxidant activity, 10.0 mg/ 100 g flavonoids and
had 7.4 overall sensory acceptability score. The
rehydration ratio and cooking time was 2.38 and 6
min respectively.

In order to develop osmotically dried pear slices
pre-treatments were optimized with different salts to
prevent the browning. The salt of calcium lactate
(Ca-L) was more effective in lowering the water
activity (a,) than CaCl,. Beyond 2.0% CaCl,
concentration undesirable bitter taste to the dried
pear was observed while Ca-L at same
concentrations did not imparted bitter taste. Calcium
treatment improved the colour and texture of the
dried pear. Calcium lactate could be used as an
alternative of CaCl, for pre-treatment of pear slices in
order to improve the quality prior to drying.

Iron fortified wheat dalia premix was developed
using spraying technique followed by tempering and
coating with recommended biopolymers. In view of
desired iron content in the premix, spraying of iron
containing solution (Iron content-16 mg/ml), 30 min
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tempering time followed by drying was found
optimum. Iron content in the fortified wheat dalia
was 4.27 mg/100 g. Similarly, calcium fortified
wheat dalia premix was also developed by addition
of calcium salt i.e. calcium chloride solution
(calcium 90 mg/ ml), tempering for 90 min followed
by drying. Calcium content in the fortified wheat
dalia premix was 28.8 mg/g.

Identification and quantification of food
adulterants

The potential of Fourier Transform Infrared
(FTIR) spectroscopy together with chemometrics
was investigated as a rapid quality monitoring
method for detection of Aflatoxin M1 in milk.
Spectral signatures of Aflatoxin M1 spiked (20-200
ppt) milk samples were acquired. Spectra revealed
clear differences in the absorbance values of milk
with and without Aflatoxin M1 (AFMI1). The
potential of Attenuated Total Reflectance (ATR) -
FTIR was also evaluated as a rapid method for
detection and quantification of Aflatoxin B1 (AFB1)
in milk. Spectra (4000500 cm™) of milk adulterated
with known concentrations of mycotoxin (viz. 10,
20, 30, 40 and 50 ppb) were analyzed. The
adulterated and non-adulterated milk showed clear
differences in absorption values.

Saffron (Crocus sativus) is used as spice and
food colorant and, less extensively, as a textile dye or
perfume. It is one of the most common spices that is
adulterated with safflower. A PCR based method for
detection of safflower adulteration in saffron is
optimized and validated. Safflower concentration of
as low as 1% could be detected by using primer set
SAFL-40 which resulted in single amplification
product of expected size 414 bp.

Live fish transportation

A battery operated self-contained aerating
vehicle for short distance transportation of live fish
was developed. It is operated by rechargeable 4 Lead
Acid batteries of 12 Volt 100A each, equipped with
self-aerating system with a total carrying capacity of
500 kg (200 kg fish + 200 kg water). In a single
charge it can run about 60-80 km. It has two major
components, Self-Aerating Containers (SAC) and
Battery Operated Vehicle (BOV). SAC are stackable
and easy to unload with approximate capacity of 10-
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20 kg fish/container. It is equipped with aerators,
filters and metabolite absorbent to maintain ideal
water quality for fish during transportation.

Animal comfort systems

An animal lifter along with animal sling is
developed for lifting sick animals (downers cow/
accident hurt animals) and providing support till
recovery. It can lift up to1000 kg body weight of
animals including small to large (cow, buffalo, camel
and horse). Itis portable, easy to dismantle and made
of heavy duty GI pipes. The animal sling is made up
of polyester web straps supported with heavy duty
fabric which provides adequate support and comfort
to sick animals. Two straps are stitched crosswise.
The length of straps can be adjusted with adjustable
ratchet and self- locking buckle according to the size
of the animal. Length (for wrapping major part of
girth of animal) and width of animal sling are 1.58
and 0.83 m.

A prototype of animal squeeze chute was
developed to restrain the animal keeping in view of
animal welfare considerations for easy veterinary
inspection and other treatment procedures with
following dimensions and features: main frame:
height- 1.07 m; width 0.71 m and length 1.22 m; head
locking arrangement with openable gate for exit;
movable side panels to restrain animal.

The AICRP on PHET developed various
machines, products and process protocols in the area
of food grains, horticultural commodities and
livestock produce processing. The major
achievements includes green chickpea pod stripping
machine, amaranthus popping unit, improved maize
dehusker-cum-sheller, pilot plant for pectin
extraction, pineapple harvester, turmeric washing
machine, curing and storage structure for onions,
drying system for ginger suitable to North Eastern
states, power operated continuous sapota cleaner,
multi-mode solar dryer (5 tonnes capacity) and
technology for the production of poultry feed using
seafood industry waste. Various technologies such as
honey-heating-cum filtration system, mahua seed
decorticator, fish patties and fish chikuwa, protein
rich cassava pasta and fried products etc. were
transferred to various entrepreneurs. Two success
stories entitled “Agro-Processing Centre for Turning
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Farmers into Entrepreneurs”, “Model Retail Outlet
for Production of Hygienic Chicken Meat” were
published. Seven patents were filed and 22 APCs
were also established across the India. Besides,
many training cum demonstration programmes,
workshops and EDPs were organized.

AICRP on PET has started four new centres at
BSKKV Dapoli, UAS Raichur, ICAR-CIGR
Makhdoom and NRCY Dirang and closed one centre
at CSKHPKYV, Palampur. Major achievements of
AICRP on PET includes design and evaluation of
earth tube heat exchanger (ETHE) coupled
greenhouse, plastic gadgets for hygienic fish
marketing, enhancing the energy use efficiency of
vegetable based cropping system under protected
condition, development of improved aquaculture
system in mid hills, mulching technology for bunch
type groundnut crop, rain water harvesting and its
utilization for better water efficiency, design of
gravity-fed drip irrigation system for hilly areas,
plastics lined ponds and low head gravity drip
irrigation system.

Apart from contribution in research activities,
institute has organized trainings for farmers, officers,
entrepreneurs and students on post-harvest
management. Three ICAR sponsored
summer/winter schools i. e. “Recent advances in
development of automatic systems/machines for
secondary agriculture”, “Advances in processing,
value addition and by product utilization of livestock
and fish produce” and “Novel approaches and
technologies for processing and value addition of
agricultural produce”; two agricultural officers
training, three farmers training were organized at the
Institute.

Institute showcased and demonstrated its
technologies in 9 agricultural exhibitions viz. “Kisan
Mela” at PAU, Ludhiana; “Krishi Unnati Mela” at
IARI, New Delhi; Agri-Intex 2015, Coimbatore,
Tamil Nadu; Agricultural Exhibitions 2015,
Motihari, Bihar; IITE-2015 on World Fisheries Day
2015 at Pragati Maidan, New Delhi; IJASOWA
exhibition at New Delhi; 5" Global Economic Expo
Summit 2015 at WTC Mumbai and in India
International Trade Fare-2015 at New Delhi.
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A new video film, highlighting the recent
achievements of the institute was prepared. The
institute website was also upgraded. To create
awareness about post-harvest management of
agricultural commodities, 13 radio talks on post-
harvest management of different agricultural
commodities under the programme “Do Duni
Chaar” was broadcasted through All india Radio,
Jalandhar.

Institute celebrated “Communal Harmony
Week”, “Vigilance Awareness Week”, “Jai Kisan
Jai Vigyan Week” and 26" foundation day of the
institute. “Mera Gaon Mera Gaurav” scheme was
started with full enthusiasm. Under this scheme,
institute has adopted 38 villages in the periphery of
Ludhiana and Abohar.

During the year, the institute has been
authorized for testing of all types of Post-Harvest
Equipment and Machinery by Mechanization &
Technology Division, Department of Agriculture &
Cooperation, Ministry of Agriculture, Govt. of
India to ensure supply of quality post-harvest
equipment & machinery by manufactures. Two
mega consortium research projects on Secondary
Agriculture and Health Foods have also been
approved by ICAR for the institute. Memorandum
of understanding was signed with MOFPI-
NIFTEM for collaborative research work in the
area of post-harvest engineering and technology as
well as food quality and safety.

Many distinguished personalities viz.
Chairman, ASRB; Additional Secretary, DARE,;
Deputy Director General (Agri. Engineering),
ICAR, New Delhi; ADG (Process Engineering),
ICAR, New Delhi; Director, CSIR-Central
Scientific Instruments Organisation (CSIO),
Chandigarh;  Vice-Chancellor, University of
Horticulture & Forestry, Bharsar etc. visited the
institute. Besides, a group of scientists and students
from University of Illinois, USA, group of officers
from Kenya, Liberia and Malawi under US-
INDIA-AFRICA Triangular International Training
Programme also visited and discussed the post-
harvest issues.
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ICAR-CIPHET - AN OVERVIEW '

The ICAR-Central Institute of Post-Harvest
Engineering and Technology (ICAR-CIPHET) was
established on 29" December 1989 at Ludhiana,
Punjab (India); as a nodal institute to undertake lead
researches in the area of post-harvest engineering
and technology appropriate to agricultural
production catchments and agro-industries. The
institute's second campus was established on 19"
March 1993 at Abohar, Punjab and is primarily
responsible for conducting research and
development activities on fruits and vegetables.
ICAR-CIPHET is also headquartering two All India
Coordinated Research Projects (AICRPs) viz.
AICRP on Post-Harvest Engineering and
Technology (PHET) with 34 centres and AICRP on
Plasticulture Engineering and Technology (PET)
with 14 centres spread over the country.

Vision

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.

Mandate

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

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

Research Divisions

Ludhiana Campus

1. Agricultural Structures and Environment
Control

2. Food Grains and Qilseeds Processing

3. Transfer of Technology

Abohar Campus

4. Horticultural Crops Processing

Consortium Research Platforms (CRPs)

1. CRP on Secondary Agriculture

2. CRP on Health Food

Infrastructure
Workshop

The workshops at ICAR-CIPHET, Ludhiana and
Abohar manage fabrication and modification of
post-harvest machinery, which are designed and
developed under different research projects.
Workshops also extend service support to repair and
maintenance of institute facilities/ work etc. from
time to time. It is equipped with drilling machine, gas
welding set, arc welding set, sheet bending machine
etc. to deliver its services. Besides, various
measuring instruments are also available in the
workshops, which are useful in day to day research
work.
Agro Processing Centre (APC)

Agro-processing centre is designed to process
the agricultural produce in production catchment
with a view to enhance employment and income
opportunities in rural areas. At ICAR-CIPHET,
modest agro-processing centre has been established
for processing of bengal gram, green gram, pigeon
pea, maize, black pepper, turmeric, coriander etc.
The processed products are being regularly sold to
customers in and around ICAR-CIPHET. During the
reported period, the total purchase value of raw
materials was Rs 1,73,588/-. The net profit amount
was Rs 9,299/- against the sale of processed products
like dal, besan, ground spices etc. Besides, the APC
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ORGANIZATIONAL STRUCTURE '

Institute Management
Committee

DIRECTOR

Research Advisory
Committee

Institute Joint
Staff Council

Institute Research
Council

j,

Grievance
Committee

AICRP on AICRP on PET
PHET (30 centres) (14 centres)

}

l

[Research Divisionsj [ Scienti

fic Support and ]

Administrative Sections

v

|

[Ludhiana Campusj [ Abohar Campus j

A4
E{ortlcultural Crop Processmg ITMU

Agricultural Structure

Administration
Finance & Accounts

& Food Grains &
Environment Control Oilseeds Processing AKMU _
El‘ransfer of Technolog}] [Central Worksho@——[Estate & Farm Managemena
STAFF POSITION
Category Sanctioned Filled Total Filled  Vacant
Ludhiana  Abohar
Scientific 76* 31 08 39 37
Administrative 21# 16 03 19 03
Technical 29 16 08 24 05
Supporting 05 03 01 04 01
Total 131 66 20 86 46
* Excluding Director # Including SAO
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Discipline wise distribution of scientific strength

Discipline PrScientist SrScientist Scientist Total
Agricultural Process Engineering 3* 2 8 13
Agricultural Structures & Environmental 1 - 3 4
Agricultural Economics 1 - - 1
Agricultural Microbiology - - 2 2
Biotechnology (Plant Science) 1 - 1
Biochemistry (Plant Science) - 2 1 3
Chemical Engineering 1 - - 1
Electronics & Instrumentation - - 1 1
Food & Nutrition 1 - - 1
Food Technology - 1 5 6
Fish Processing Technology - 1 - 1
Horticulture - 2 - 2
Livestock Product Technology - 2 2
Management
Microbiology-Plant Science 1 - 1
Total 7 10 23 39

*Excluding Director

facilities are also used to impart training to potential
small rural entrepreneurs.
Food Testing Laboratory

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

Testing Centre for Post-Harvest Equipment &
Machinery

The institute is authorized for testing of all types
of Post-Harvest Equipment and Machinery by

Mechanization & Technology Division, Department
of Agriculture & Cooperation, Ministry of
Agriculture, Govt. of India to ensure supply of
quality post-harvest equipment & machinery by
processing equipment & machinery manufactures to
the end users. This is a unique facility in the country
available at ICAR-CIPHET for testing of post-
harvest technology equipment & machinery.

Agri-Business Incubation (ABI) Centre

Agri-Business Incubation (ABI) facility is also
available at the Institute. The centre is established
with financial help of ICAR, New Delhi under
“National Agricultural Innovation Fund”. The ABI
centre is providing necessary support for validation
and up-scaling of technologies to encourage its reach
to the user as an attractive business venture. The
centre is also expected to facilitate innovator and
researchers to turn their ideas into commercial
venture. The centre will focus on incubation and
business development programme including
entrepreneurship skill development and Grassroots
Innovators activities.

The centre had following set objectives:
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¢+ Skill and Entrepreneurship Development in Food
Processing and Value Addition.

¢+ Skill and Entrepreneurship Development in Food
Processing Machinery Manufacturing based on
institute technology and / or entrepreneurs
innovation.

¢  Assist Skilled/Trained Entrepreneurs in
Establishing Food Processing and Value Addition
Industries in Production Catchment.
Library

ICAR- CIPHET library plays an important role
and act as a centre for knowledge and information
related to the Institute's mandate. It has good
collection of books and journals in the area of post-
harvest engineering, food processing, food
engineering, food microbiology and biotechnology
that attracts many researchers / visitors from all over
the nation to review the literature. During the
reported year, 154 new publications were added to
its collection. This brings the total number of books
& standards in the library to 5068. The library
subscribed 12 journals, out of which 1 is foreign
scientific journal (in print) and 11 are Indian
scientific journals/ magazines (in print). In addition
of these, a number of National and International
serial publications, Annual reports, Newsletters and
Research Bulletins were received on gratis. Wi-Fi
facility is made available in the library, so that
library users may use their own laptop and other
electronic gadgets to access internet. The library as a
member of Consortium for e-Resources in
Agriculture (CeRA) is getting access to more than
2000 online full text journals. The library also
provides Internet, E-mail, information retrieval and
Xerox services to the scientists and students. Current
content service of journals and list of new arrivals is
also being circulated among the CIPHET staff.
Guest House

Both Ludhiana and Abohar campus has
guesthouse facilities for providing accommodation
to ICAR/SAUs/Government employees and
farmers. One International Training Centre with 08
AC-rooms and dining hall with kitchen is also
available at Ludhiana campus.
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Units
Prioritization, Monitoring and Evaluation (PME)
Cell

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

Institute Technology Management Unit (ITMU)

The Institute Technology Management Unit is
responsible for IP protection, Management and
Transfer/Commercialization of technologies
developed by the Institute. ITMU plays a crucial role
in management of technologies. The role of ITMU is
to encourage and accelerate the efforts towards
development of technologies in the field of post-
harvest management and to facilitate the
transformation of ideas, inventions and technologies
developed by the Institute into commercial ventures
to serve the society. ITMU since its inception has
been involved in protection, management and
commercialization of Intellectual property generated
by the Institute. A total of 47 patent applications have
been filed through ITMU out of which six patents
have been granted. Vigorous efforts of ITMU lead to
commercialization of 45 technologies developed by
the institute.
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Agricultural Knowledge Management Unit
(AKMU)

The Institute has an Agricultural Knowledge
Management Unit (AKMU) for the scientists and
staff for data analysis and electronic communication.
The unit has latest eighteen desktop computers
including three servers. More than 100 desktop
computers of the institute are well connected through
Local Area Network (LAN). Wi-Fi connectivity is
available through 100 mbps line provided by
National Knowledge Network (NKN). All the
computers are protected by the server based
Symantec Anti Virus. Internet is provided to
different nodes through proxy server Nebero. The
Nebero facility provides the information of internet
bandwidth; user details, firewall security and
stability on the network. Besides, AKMU houses a
number of analysis and design software such as
Front Page 2003, Corel draw graphics Suite, Adobe
Professional, SAS, Design Expert Software, Leap
Office 2000 (Hindi Software). The Institute's
website www.ciphet.in is also being maintained by
AKMU.

At present following services are provided by
AKMU:
e Electronic communication to all institute staff
and trainees
e Dataanalysis facility

e Assistance in software application in different
research works

e Internetbrowsing
e Software and computer hardware support

e Assistance in online patent search through
various databases

AICRP on Post-Harvest Engineering and
Technology (PHET)

The All India Coordinated Research Project on
Post-harvest Engineering and Technology was

launched by the Indian Council of Agricultural
Research in September 1972. The Project is currently
operating from 30 centres covering almost all the
states and agro-climatic zones of the country. The
aim is to develop location and crop specific post-
harvest technologies and equipment to minimize
quantitative and qualitative post-harvest losses and
to produce value added products from agricultural
crops including livestock and their by-products. The
major activities are: (i) Adoption/development of
equipment/technologies for reduction in post-
harvest losses in critical stages/operations, as well as
crop/commodity-wise, (ii)) Development of need
based agro-processing centres (APCs) in different
production catchments for income augmentation and
employment generation, (iii) Value added products
from agricultural crops/commodities, (iv) Prototype
production and process refinement with a view to
develop appropriate complete packages for post-
harvest utilization of crops/commodities and their
by-products, (v) Multi-locational trial and
demonstration of the post-harvest technologies.

AICRP on Plasticulture Engineering and
Technology (PET)

The AICRP on Plasticulture Engineering and
Technology has fourteen cooperative centres. In
approved 12° Plan EFC, 4 new centres (NRCY,
Dirang, Arunachal Pradesh, CIRG, Makhdoom,
Mathura, UP, UAS, Raichur, Karnataka and
DBSKKY, Dapoli, Maharashtra) were started and
one centre (CSKHPKYV, Palampur, HP) was closed.
The project has contributed in the development or
modification of technologies related to Plasticulture
in horticulture, irrigation, intensive fish culture and
animal housing as per the mandated area of the co-
operating centres.
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Statement of Budget Estimates and Expenditure (2015-2016)

A. PLAN
(Rs. in Lakhs)
S.No. Account Head Budget Expenditure
1. Institute 415.00 414.00
2. AICRPonPHET 2010.00 2010.00
3. AICRPonPET 270.00 270.00
4. CRPon Secondary Agriculture 213.13 208.20
5. CRPon Health Food 74.07 63.76
Total 2982.2 2965.96
B. NON - PLAN )
(Rs. in Lakhs)
S.No.  Account Head Budget Expenditure
1. Institute 872.00 749.73
2. AICRPonPHET 37.00 28.60
3. AICRPonPET 11.00 9.08
Total 920.00 787.41

Revenue generation

During the year 2015-16, the institute generated Rs. 37.69 lakhs revenue against target of Rs. 47.11 lakhs.




(RESEARCH ACHIEVEMENTS '

Post-Harvest Equipment and Machinery

Pneumatic assisted coring device for oblong
fruits: ber and fresh date palm

A pneumatic assisted coring device was
developed for removal of central core/stone from
oblong fruits like ber and date palm. The cored fruits
can be further utilized for canning, drying and other
food processing operations. The prototype (Fig 1)
operates with five pneumatic air cylinders having
maximum working pressure of 10 bar each. It
comprises of a hopper with vibrating feeding
mechanism, movable wooden roller, extended fruit
dropper, four wooden frames (470x50 mm, with 6
openings of 25.4 mm diameter each), fruit coring
tools (6 Nos.), core outlet and cored fruit outlet. The
wooden frames are mounted on individual mild steel
sheets at equidistance on a circular movable unit
which rotates in clockwise direction. The whole unit
is assembled on a supporting mild steel frame work
(1020x1020 mm). The fruits are loaded on the
hopper having vibrating mechanism and then they
move to the roller. The roller carries six fruits at a
time and drops them longitudinally on to the wooden
frame having fruit openings. The loaded frame move
wh s ~Chad

Fig |-Pneumatic assisted coring device
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(b)
Fig 2(a)-Cored Ber (cv. Umran) fruits
(b)-Cored Date palm (cv. Hillawi)

clockwise direction for coring. Coring of fruit takes
place in third frame via coring panel from which the
stone is separated through an outlet. Further, the
cored fruit are collected in fourth base via opening of
wooden base through plunger.

To complete single coring round (6x4 frames =
24 fruits), approx. 1.30 min is sufficient. The coring
capacity of the developed prototype for ber
(cv.Umran) fruits is 28 kg/h (Fig 2a), and for date
palm (cv. Hillawi) 16 kg/h (Fig 2b). Coring
efficiency of the pneumatic assisted device is 78%
and 65% for ber (cv. Umran) and date palm (cv.
Hillawi), respectively. The coring device would be
instrumental for removal of stone/core from the
fruits which is a prerequisite for canning and drying
of destoned fruits.

Dried chillies destalking machine (under testing)

A prototype for destalking of dried chillies based
on cutting mechanism was designed and developed.
It consists of following components:

(1) Hopper fitted with vibrator for continuous
feeding

o




(2) A set of 20 rollers act as an extended feeding
system and for width wise alignment of chillies

(3) Rexin belt (4 inch width and 10 feet length) fitted
with triangular rubber slots (100 no.) moving on
two pulleys (10 inch dia) for movement of
chillies till cutting mechanism

(4) Two rollers (9.5 inch dia, thickness 1.85 mm)
were fitted at the end of belt to provide cutting to
the chillies

(5) Vacuum assembly (Blower :4 inch dia, 21inch
length, 36 fins fixed at around 30-35°) was fixed
and being rotated at 2800 rpm (approx.) for
creation of proper suction

Fig 3. Prototype of Chilli estalkin g machine

(6) These components were fixed on a frame
(80%36%36 inch) to make an integrated unit

(7) Separate outlets for stalk and destalked chillies
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Fig 4(a)

The role of vacuum system is to suck the chilli
towards its stalk on either side of the moving belt.
This movement of stalk portion outside the belt will
allow for effective cutting of stalk. The working
model of the chilli destalking prototype is shown in
Fig3.

Mechanical peeler for sweet orange and kinnow
(under testing)

A prototype of semi-automatic peeler was
designed and developed for peeling of sweet
orangeand kinnow (Fig 4a&b). Machine components
include:

Frame (length x width x height): 24x<18x30
inches

Fig 4(b) Serm—automanc peeler for sweet orange and Ainnow




Diameter of larger gear: 4 inches
Diameter of smaller gear: 3 inches
Diameter of each fruit holder: 1.2 inches
Length ofthe revolving shaft: 22.5 inches
Clearance of the tool for peeling: 1inch
Length ofthe each cutting knife: 3.2 inches

The machine can be operated with 0.5 HP motor
(maximum speed of 1440 tpm). Optimum speed of
the fruit rotation was 200-220 rpm. The fruit is
placed manually between the fruit holders. The shaft
connected with the tool movement can be operated
manually. There is an arrangement for automatic
spring which provides the clearance of about 1 inch
for movement of blade according to diameter of
kinnow. There exists some portion/percentage of the
fruit which doesn't comes in contact with peeling
blade and that can be removed easily using the
arrangement of two cutting knives assembly. Fruits
with variation in size (medium to large) can be placed
casily with a handle provided for adjustment.
Preliminary trials showed that this semi-automatic
peeler takes approximately 8-10 s for peeling of
single kinnow fruit with minimum loss of pulp/juice.

Hand operated wadi dropping machine

Wadi is generally prepared manually by women. This
not only leads to unhygienic way of manufacturing
but also takes more time, labour as well as causes
drudgery. The hand operated wadi dropping machine
(Fig 5) provides a simple way of producing uniform
size wadis. The developed machine has two grooved
rollers of length 53.5 ¢cm and diameter 28 mm. The
rollers rotate through a set of gears attached to a

Fig 5. Hand operated wadi dropping machine
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handle. These have been specially designed to draw
the wadi batter through it and discharge the uniform
size wadi through the holes below the rollers. There
are 7 holes (round) designed on the plate through
which the wadi batter passes. Manually operated
stainless steel blades are provided for cutting wadi
batter, Capacity of the machine is 13 — 15 kg of wadi
dropping per hour. The holeg in the plate under the
rollers can be changed in order to produce different
shapes ofwadi.

Pilot plant for protein isolation

Protein isolates contain over 90% protein on a
moisture free basis and are the most concentrated
form of protein products. Being almost pure protein,
these can be made practically free of objectionable
odour, flavour, colour, anti-nutritional factors and
flatulence. Furthermore, the high protein
concentration provides maximum formulation
flexibility for incorporation into foed products. The
protein isolates had several applications such as in
meat analogues, texturized vegetable proteins,
protein supplements, bakery, infant foods, imitation
dairy products etc. The availability of protein can be
increased by ufilizing the proteins from de-oiled
cake. The de-ciled cake left after oil extraction from
major cilseeds viz. soybean, groundnut, mustard and
sunflower is about 10 million tonnes (soy meal: 4.0
mt, groundnut cake: 3 mt, mustard: 2 mt, sunflower
cake: 1.0 mt). At present, these cakes are either
utilized as animal feed or being exported to other
countries like China and Malasia. In 2014-15, India
imported 11.02 million kg soy protein isolate worth
38.9 million USD. There is need to shift this pattern
by developing suitable processing technologies and
indigenous machines/equipment so that these cakes
can be utilized in our country as a result we may get
protein at cheaper cost to fortify our products.

In India presently no indigenous machinery is
available for the commercial production of protein
isolate from de-oiled cakes. The ICAR-CIPHET,
Ludhiana hag designed and commissioned the first
(to the best of our knowledge) indigenous pilot plant
for production of protein isolate from groundnut



Purified commercial groundnut cake flour
+
Soaked in water (Cake: water, 1:10)
v
Adjusted pH (10.0 using 1.0 N NaOH)
+
Mixing for 2 h
+
Centrifuge
+

Supernatant taken
+

Adjusted pH to 4.5 using 1.0 N HCL

v
Supematant discarded after 25-30 min
+
Neutralized the precipitate using 1.0 N NaOH
+
Spray drying, packaging and storage

Fig 6. Process flow diagram for the production of
protein isolate from groundnut de-oiled cakes.

m

DOCs, having capacity of 40 kg of raw material/day
(Fig 6). The pilot plant (Fig 7) comprises of the
following major components viz. 1) Extraction tank
2) Centrifuge 3) Precipitation tank along with a
control panel for automated operation. Isolates
produced from this plant has more than 90% of
protein. The other de-oiled cakes ie. soy meal,
sunflower cake, mustard cake etc. can also be used
for the purpose.

Groundnut
Protein Isolate
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Agricultural Struciures, Material Handling and Transporéation

Antmallifter

Animal lifter is required for providing suppct o
sick snimnals {downere cowd accident ot animale).
The most lilely reagon for 2 cow 0 go down ip
treume_ This could be poat-calving, 8 metabolic issne
{mnch ax milk fever) or a dissars much ar mastitie or
metritls, Even after the initla] ceuss of the downa
cow ia resolved, the animal may not able to stand up.
Thig failure is uspally ohssrved within 24 h of the
vow gomg down ss & resnult of mescle and nerve
damnge. This demage occure becanse & cow going
off ita feet reqults in heevy pressure on it moscles
arxl nerves. The cow may unsble o ehift position to
prevent contimioms bearing of weight, If, it is not
supported the mxims | may not recover.

The chances of recovery increaxe dramatically
by the use of animal lifver for rshabilitation. It aids in
petting the enimsl up on ita feel, regaining proper
circulation, eating and drinking hahita, and the
restoring of nomal bodily fonutions. The sling
mpporte the atrimal for over extended periode of
time, while allowing the repair of torn muscle and
nerve demage.

An animal lifter along with animal sling ix
developad (Fig B) for Hiting sick anbmals (downers
cow/ accident hori animale} and providmg suppori
till recovery.  can lift up tol1 000 kg hody weipht of
animals inchading small to large (vow, bufiklo, camel
and horee).

Features of snimal Hifter framse:

o  Mbade ofheavy duty GIpipes.

» Portable and esry to dismenile.

Features of swimal elinp:

» The animsl sling &= made up of polyester web
pirape supparted with beavy duty fabric which
provides sdequate support and comior te sck
lenpth of straps can be adjnsted with sdjustable

eatchet and galf- locking bucdde aceording to the
gize of the animal.

e With support spread over Tarpe body arem of
emimal, the pressure poiniz are reduced.

= Length (for wrepping major part of girth of
animal} and width of enimal aling are 1.58 and
0.83m.

¢ The animal lifter in made in such a way that sling
loga will b almout vertical 90 that the atrogs in
webbing straps is mininmom.




was developed to restrain the animal keeping in view
of animal welfare considerations for easy veterinary
inspection and other treatment procedures with
following dimensions and features (Fig 9).

e Main frame: height- 1.07 m; width 0.71 m and
length 1.22 m

e Head locking arrangement with openable gate
for exit

e Movable side panels to restrain animal

Extraction of cellulose fibres for preparation of
nano-bio-composite based materials for silos
construction

Currently wide range of silo construction
materials - including mild steel, stainless steel,
galvanised steel, and dual metallic alloys are used.
These materials are dense, heavy and costlier, which
limits the farmers to go ahead with construction of
such silos in their farm production areas. Light
weight and low-cost silo construction materials need
to be developed using carbon fibres/cellulose that

Foaaa =S :

Fig 10. Cellulose extract (a) method 1 and (b) method 2
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could replace the currently used metals in silos
manufacturing instead of using expensive
petroleum-based carbon fibre.

Extraction of cellulose and cellulosic lignin

For the extraction of cellulose fibres, two
methods were used to optimize the extraction
conditions The yield and lignin obtained from
different agricultural waste using standardized
methods are presented in Table 1 and 2.

Method 1

After crushing, defatting, ethanot and water
extraction dried samples were digested in 4%
sodium hydroxide solution for 4 h 80 °C. This
removed the major portion of lignin and hemi
cellulose. Because of persistent discoloration the
product was subsequently bleached with sodium
chlorite/glacial acetic acid mixture to remove
residual lignin and hemi cellulose. The bleached
cellulose fibres were washed repeatedly, initially
with 5% aqueous sodium hydroxide and
subsequently with deionized water in order to attain
neutral pH (Fig 10a).

Method 2

The pre-treated samples were bleached with
hydrogen peroxide, followed by alkali wash(IN
NaOH), drying in air-circulated oven at 60°C for 6 h
and storage in air tight polybags (Fig 10b).

Process flow diagram for extraction of cellulose
isshowninFig11.

Table 1: Cellulose and lignin content as well as their purity extracted through method-1 and method-2

S.No Parameters (%) Method 1 Method 2
1. Cellulose Content 41.569 53.298
2. Lignin Content Yield 10.091 5.722
3. Purity 90 85

12
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Mustard straw /residues
Mechanical treatment (crushing and sieving)
Defatting using petroleum ether (1:3 fibre to solvent)
Ovemight shaking (100 rpm) at 36+1°C
Filter, water wash, drying and weigh

}

Ethanol extraction —— Remove alcohols

Pretreatment of mustard straw

Filter, water wash, drying and weigh

!

Water extraction (shaking and added fresh boiling water every 2 h and repeated 4 times)

}

Filter, drying and weigh

Method-1 l Method-2
v ’
Digestion: 4% NaOH solution added to Hydrogen Peroxide treatment: H,O,
sample and kept for digestion at 80+1°C was added to sample in 1:3 fibre-liquor
for 4 h. Filtered and water washed. Supernatant ratio and kept for 20 h at 36°C in shaker
— incubator, followed by centrifuging at
l 3500 rpm for 15 min.

Bleaching: Using acidified sodium
chlorite solution at 70+1°C for 4 h.

l (Supernatant

Alkali washing: Washed repeatedly
initially with 2% NaOH at 90°C for 2 h :

(Supernata.nt]
Alkali washing: 1 N NaOH solution was
" added to sample and kept at 70°C for 4 h,
adding fresh NaOH solution afterevery 2 h.

Lignin Extract

N

1 0,
Ao eIt S NEE for 25 — Washing: Sample washed with distilled
l watertill pH reaches 7.
Washing: Sample washed with distilled
water to attain neutral pH.
l Drying: At last, sample was kept in hot
Cellulose air oven at 60°C for 5 h.

Drying: At last, sample was dried in air —  Extract
circulated oven at 60°C for 5 h.

Fig 11. Process flow diagram for extraction of cellulose and cellulosic-lignin using optimized methods
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Table 2: Cellulose and lignin obtained from different sources of agricultural waste using
standardized cellulose extraction method.

S.No. Source material Cellulose (%) Lignin (%)
1 Mustard straw 41.57£2.00 10.09+1.75
2 Cotton stalk 46.75+1.50 15.83£1.00
3 Dry cotton flower 33.67+0.50 15.10+1.00
4 Wheat straw 30.58+2.50 24.95+1.00

Semi-permanent shade-net house to reduce the
sun burn and cracking of pomegranate fruits in
hot and arid region of Punjab

Sun burn of pomegranate fruits is a major
concern in hot and arid regions where, maximum
temperature reaches about 48-50°C and relative
humidity drops up to 20-25%. About 20-30%
pomegranate fruits are lost due to sun burn and sun
burn induced fruit cracking. Therefore, a suitable
approach is required to reduce such heavy losses
caused by the sun burn. In this context, an attempt is
being carried out at ICAR-CIPHET, Abohar to
develop a semi-permanent shade net house
appropriate for pomegranate orchards in hot and arid
regions. Temporary shade net houses were
constructed from photo selective green, black, red
and white shade nets having shading intensity of 35
and 50% and their performance in reducing the sun
burn after ambay bahar flowering was observed.

Borax spray (0.4%), kaolin spray (4%) and
plants without any treatment were considered as
control. Fogger and micro sprinkler were installed
over plants at the height of 2.5 m alone as well as in
combination with shade nets for reduction of
sunburn of pomegranate fruits.

Results revealed that black shade net with 50%
shading intensity in combination with foggers was
the most effective treatment in reducing the sun burn
(Fig 12 to 14). This combination allowed only 4-5%
sun burn in comparison to 17-19% in case of
pomegranate without any shade.

Fruits produced under different treatments were
evaluated for their quality. Juice yield (%) was found

Fig 12. Fruit produced under black shade net

to be the highest (72%) in case of fruits under black
shade net coupled with fogger (treatment T,).
Highest average fruit weight (302 g) was recorded in
case of fruits produced under micro sprinkler
(treatment T,) as compared to control (213.3 g). No
significant difference was observed in TSS, acidity
and ascorbic acid content of fruits produced under
different treatments. Lower amount of anthocyanin
pigment (5-9 mg/100 g) was observed in case of
fruits produced under shade nets as compared to
open field (15-16 mg/100 g).

Fig 13: Fruits produced under different freatments of
shadenet and fogger

.



Aril and fruit juice colour was affected
significantly with the application of black shade net
treatment coupled with fogger (T,), resulted in deep
red aril and deep red juice color (22.45, 45.25 and
0.12 L, a, b value compared to control 46.20, 39.25
and 8.34 respectively. Because black colour seems
bad radiation reflector compared to other shade net
colour. Minimum (4%) sunburn were recorded under
black shade net coupled with fogger as compare to
control (15%).

15
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Fig 14. Effect of different coloured shade nets and
fogging on sun burn
Polyhouse structure for mushroom cultivation
suitable for hot and arid region of Punjab

Cultivation of button mushroom is difficult in
hot and arid regions. Cultivation season in such
regions is only 2 months as compared to 4-5 months
in case of temperate regions. However, increased
demand for crop diversity as well as health benefits
of mushroom has forced farmers to cultivate the
mushroom in hot and arid regions also. In this
context, efforts are being made at ICAR-CIPHET,
Abohar to develop a polyhouse structure which can
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assist to increase the cultivation season of button
mushroom and also be useful for cultivation of
Dhingri mushroom during summer months.

A polyhouse structure was constructed at ICAR-
CIPHET, Abohar (Fig 15) for mushroom cultivation
with following specifications:

Foundation walls

e Height-1.22m,width— 0.2m

Roof

¢ Ridge height from the floor-4.27 m

e Roof:eveheight from the floor-2.13m

e Multilayered roof composed of iron net (half
inch mesh), polythene (25 micron), jute (2-3
mm), EPF thermocol (8 mm), UV stabilized
polythene (300 gsm)

Walls

e Frontwall: centre height-4.27m

e Front wall is equipped with arrangement for two

18 inch exhaust fans
e Rearwall: centre height-4.27m
Floor

e Floorlevel: 3 ft below ground level

o Floormaterial: single layer vertical brick
Door

e Doubledoor frame

Button mushroom was cultivated in the structure
during December, 2015 - February, 2016.
Observations on quality parameters of produced
button mushroom were recorded. It was found that
mushroom contained 88% moisture, 0.2% acidity,
11.13mg/100 g ascorbic acid with the pH as 6.6.




Live fish carrier system

A battery operated self-contained aerating
system (BOSCAS) for short distance transportation
of live fish was developed (Fig 16). The system was
developed under the funding by National Fisheries
Development Board (NFDB), Hyderabad. It is
useful for carrying live fish from farmers' pond to the
auction centres and further to the retail market with
least mortality. BOSCAS is operated by
rechargeable 4 lead acid batteries of 12 Volt, 100 A
each, equipped with self-aerating system with a total
carrying capacity of 500 kg (200 kg fish + 200 kg
water). In a single charge it can run about 60-80 km.
BOSCAS has two major components, Self-Aerating
Containers (SAC) (Fig 17) and Battery Operated
Vehicle (BOV). SAC are stackable and easy to

Fig 16. Battery operated self-contained aerating system

unload with approximate capacity of 10-20 kg
fish/container. It is equipped with aerators, filters
and metabolite absorbent to maintain ideal water
quality for fish during transportation.

Easy to unload aerating fish carrier system

The system has an opening at the bottom and an
inner liner of LDPE (300 gsm). The dimensions (1x b
x h) of the system are 66x47.5x49.7 cm. The aeration
is provided with dry cell based DC aerator. The
testing was done with inner liner LDPE, water +
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headspace (20 cm +15 cm), fish loading capacity
0.2-0.3 kg/L, water 40-50 L , fish density 15-25
no./container for a continuous test duration of 28 h.
The weight of loaded fish (15-25 nos) was 8-12 kg.
Indian major carps (rohu, catla, mrigal) and two
Chinese carps (bighead carp and silver carp) of
mean size (length) 25-40 cm and weight 0.36-0.78 kg
(individual weight) were used for the study. The
dissolved oxygen (DO) level of the water was kept
3.0-5.3 mg/L by continuous aeration with 25% water
renewal at every 6 h. Other water quality parameters
such as dissolved free ammonia was 0.8-1.3 ppm, pH
6.4-7.1 and water temperature was 18.6-25 °C. An
overall mean survivality of 95.7% was achieved in
above mentioned conditions. This system may be
used in the truck to transport live fish.

Fig 17. Self-aerating container

Aerating fish conditioning cum storage tank
trolley

The PVC tank with MS angle base along with
provisions of aeration, filtration, metabolite
absorption and easy mobility has been designed for
conditioning live fish before transportation as well as
storage of live fish in the market premises (Fig 18).
The system dimensions are: length4 m, width 1.04 m
and height 1.27 m. It also had four wheels of 6 inches
(dia) and 2 inches thickness for easy move. The
capacity of the tank is 300-600 L and can
accommodate 200-300 kg fish. It can be towed by a
motor bike.

16



The testing of the system was done with fish
load capacity 2-3 kg/L and water 200 L. Dissolved
oxygen (DO) was kept 3.0-6.0 mg/L and dissolved
free ammonia <1.3 ppm by continuous aeration and
25% water renewal at every 12 h.The pH of the water
was about 7.0 and temperature 18.6-25°C (ambient).
With total fish load of 100 kg/container of Indian
major carps (rohu, catla, mrigal) and two Chinese
carps (bighead and silver) of mean size (length) 25-
40 cm and individual weight 0.36-0.78 kg; 95 % fish
survived after 48 h of storage. The machine needs
further improvements in water filtration, cooling of
water and in unloading mechanisms.

.1 ol

Fig 18. Institute IMC members visiting aerating fish
conditioning-cum-storage tank trolley

Development of nano-particle embedded
biodegradable food packaging biopolymers

Development of a new type of packaging
materials to replace petroleum-based non-
biodegradable plastics has become a growing field of
interest since synthetic plastics lead to serious
environmental concerns as a result of their non-
biodegradability and depletion of natural resources.
An adequate selection of packaging materials can
prevent food quality loss by providing barrier, or
otherwise protective features, and enhancing food
quality and shelf-life.

Synthesis of silver nano-particles

Nanoparticles are of great scientific interest as
they are effectively a bridge between bulk materials
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and atomic or molecular structures. 50 ml of 0.01 M
tri-sodium citrate (reducing agent) was dissolved in
distilled water followed by stirring. Thereafter, 50 ml
of 0.003 M silver nitrate was dissolved in distilled
water with stirring for 15 min. After this, tri-sodium
citrate solution was added to the silver nitrate
solution drop wise and stirring was continued for 45
min at at 80°C and 550 rpm. As, the colour of the
solution turned yellow, it confirmed the synthesis of
the silver nanoparticles (1-100 nm).

Characterization of silver nano-particles

Synthesized silver nano-particles were
characterized by Zeta Sizer (Malvern Zetasizer Nano
ZSP, Melvern Instruments, UK). Size of the silver
nanoparticles was in the range of 40 to 100 nm. The
confirmation of the synthesis of silver nano-particles
was done by UV-Vis spectroscopy which usually
gives absorption peak of silver nano-particles in the
range 0f 420-440 nm.

Antibacterial activity of silver nano-particles

Nano-particles synthesized herewith were also
tested in-vitro for the antimicrobial analysis (Fig 19).
Antibacterial analysis was performed against E.coli
bacteria using disk diffusion method. Another
quantitative method was optimized for in which
nutrient agar was incorporated with synthesized
silver nano-particles in 1:10 ratio and was counted
for CFU/ml. A respective blank of same E.coli
dilution was also spread on nutrient agar plate in
which silver nano-particles were not incorporated.

Fig 19. In-vitro antimicrobial analysis
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Products snd Process Protocols

Froducts
Low-fat high fibre fanctional ment produoct

Low-fat meat prodnets have been developed
with the wae of plant baged fiat replacers. The low-fat
ment emulsions with sdded plant gel (PG) amd
vegetable oil (VO) i differsmt proportions were
compared with full-fst mest emulsion. A substmtial
fat reduction (p < 0.05) up to 30-35% as compared to
full-fat comtrol meat smuirion was recorded without
compromising other sensory atitibutes of meat
emmision. Rheological analysis showed that plant pel
gel properties. The samples had good mawix

(k)
Fig ), Scamning elesctron microgeopic images of
low-fat mext ermlgion (2) with 509 plant gel,
(b} without plant ged

structure which provided more siability to the
emmlsion. Thus, plant gel is a potent fat replacer for
menufacturing of low-fat meat emulsion.
Microstroctural properties (scanning clectrom
microecopy) showed more homogenous regnisr
protein matrix with less cracks in PG added samples
than the control samples (Fig 20).

Fruit juices arg the nature's perfect fst food for
modem lifestyls and conpymed a8 refreghing mnd
protein as a nuiritional component. The major
challengo to the protein fortification of fiuit deinks 15
to stabilize the protein in the acidic and lonic
enviromment Most of the frait drinks sre formulated
to pH range of 3.0 - 4.0, where the iso-electric pH of
fond proteing lice, due to which the protein gets
precipitated and leads to ynacceptable beverage, The
whey protein was hydrolysed with papain in ceder to
improve its stahility in acidic medium. The water
holding capacity of whey protein incresced aboul
two times (3.14 - 6.69 g water/g prodein) after
Irydrolysia. Hydrolysed end native whey proben was
used at 2, 3 amd 4% levels for fortification of mengo
based resdy-to-serve (RTS) bevernge (Fig 21).
Addition ef hydrolyeed whey protein wt all the three
Ievels did not significanty {p > 0,03} changs the flow
behaviour of the beverage (Fig 228&23). Native whey
protein fortification resnlted in precipitation;

R R

L

Fig 21. Mango RTH beverags containing whey prodein
hydralysate




however, addition of hydrolysed whey protein led to
stable beverage formulation at all the three levels.
Hydrolysed whey protein imparted slight bitter taste
to the RTS beverage, which was masked by
incorporating suitable bitterness masking agent. The
mango RTS beverage with 3.0% hydrolysed whey
protein was found acceptable with good sensory
appeal and stability during thermal processing as
well storage in glass bottles.
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in reduced fat yoghurt prepared form double toned
milk (1.5% fat). The NCDC-144 culture procured
from NDRI, Kamal was used @ 2% for preparation
of yoghurt. Lactic acid bacteria count increased
significantly (p<0.05) from 5.83+0.06 to 7.50+0.20
log,,cfu/ml with increasing OSA starch
concentration. The firmness, storage and loss
modulus increased from 43.8 (control) to 83.7 N,
58.9 to 72.7 and 22.2 to 32.3 Pa, respectively with
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Fig 22. Changes in apparent viscosity of pasteurized (P) and un-pasteurized (UnP) mango RTS beverages fortified
with different levels (2, 3 and 4%) of: (2) WPC and (b) WPH with respect to shear rate
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Fig 23 Variations in apparent viscosity of
un-pasteurized (UnP) mango RTS beverages fortified
with different levels (2, 3 and 4%) of WPC/WPH
during temperature sweep test

Reduced fat yoghurt

The influence of octenyl succinic anhydride
esterified pearl millet (Pennisetum typhoides) starch
(degree of substitution= 0.0208) as a fat replacer at
four levels viz. 0.5, 1.0, 1.5 and 2.0%, was evaluated

Fig 24. Reduced fat yoghurt containing (a) 1.5%
OSA-St and (b) control made with double toned milk

increasing OSA starch content. Syneresis
significantly (p<0.05) decreased as the level of
modified starch increased in the yoghurt samples.
The sample containing 1.5% OSA-starch had
26.34% syneresis, while control double toned milk
(DTM) and standardized milk yoghurt (4.5% fat) had




27.5 and 48.1%, respectively (Fig 24). The total
descriptive sensory score of yophuri samples
(double toned milk) containing OSA starch ranged
from 85.3 to 95.0, while that for control yoghurt
(double toned milk), it was 81.1. On the basis of
improved product firmness, consistency, theological
(structural strength, '), synercsis and owverall
gengory accepiability over control, the addition of
1.5% OSA modified pear]l millet starch was found
optimum to prepare reduced fat yoghurt.
Reduced fat soft serve ice-cream

Conventional ice-cream formulations possess
high fat content, at appreximately 10 to 16 %, which
can be replaced with carbohydrates or proteins based
fat replacers. In order to reduce the fat content in soft
serve ice cream, OSA-modified pearl millet starch
(degree of substitution= 0.0208) was used at 1 and
2% level in ice cream samples with 7.5 and 5% fat,
respectively. These were compared with control ice
cream and other potential fat replacers i.e. inulin,
WPC-70 and commercial brand of modified starch
at same levels. The overrun of reduced fat ice cream
gsamples containing 5% fat ranged from 29.7- 32.2%,
while for ice cream samples with 7.5% fat, it varied
from 32.9-34.3%. The apparent viscosity (Fig 25) of
control ice cream mix (10% fat) was 417 m Pas”,
which was very closc to the samples having 7.5% fat
and 1% OSA-starch, Further, the apparent viscosity
values for the mix (5% fat) with WPC, OSA-starch
and commercial starch at 2% level was higher than
control ice cream mix (10% fat). The reduction of fat
along with addition of fat replacer doesn't affect the
sensory quality of the ice cream adversely. Thus,
OSA-modified pear] millet starch can be
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Fig 25. Viscosity of different ice-cream sample (&) after

ageing & (b) before pasteurization as fumction of shear mate

incorporated at 1 and 2% as fat replacer for the
preparation of reduced fat ice cream with 7.5 and 5%
fat, respectively.
Qunlity protein maize based gluten free muffins
The quality protein
maize flour was used to
prepare muffins (Fig 26)
with different protein
sources (whole milk,
egg proteins, casein, soy
protein isolate and whey
protein isolate). The
QPM based muffin
samples with egg Fig 26 QPM based Mullins
proteins aftained the maximum baked height of (34.1
mm) compared to control (26.4 mm). The hardness
and chewiness of egg fortified QPM muffins were 42
and 16.6 N ggainst 68.2 and 28.7 N for control
samples, respectively. The samples were mote
acceptable (scored 8.0 on 9 point headonic scale) as
compsred to control (6.4). The muffins prepared
from QFM with whole milk and whey protein were
also well accepted (7.2 each). Quality protein maize
{HQPM-5) can be used to prepare muffins.

Protein and minerals rich expanded snack food
with spinach

Protein and minerals rich expanded snack (Fig
27) food was developed utilizing maize (74%),
defatted soy four (15%), spinach powder (6%) and
sesame seed (5%). Extrusion was performed on co-
rotating twin screw extruder with 3 mm die opening,
The process parameters viz. die head temperature

£




(100-120°C), screw
speed (300-350 rpm)
and feed moisture
content (14-18% wb.)
were considered for
optimization using
reaponse surface
methodology following
Box-Benken design, = — e
Optimized parameters ° Protein snd minerals
veere: foed moisturs 14%,£I£E' R

die head temperate 115°C and screw speed 335
rpm. The optimized sample had 18.2% protein, 3.0%
total minerals, 24.6% sntioxidemt ectivity, 7.66
mg/l00 g flavonoids. Its overall sensory
acceptability on 9 point headonic scale was 8.1. The
cxpangion mtio, water absorplion, water solubility
index and whiteness index was 3.36, 5.41 g/g. 28.1%
and 54.9 respectively.

Protein and minerals rich pasta with spinach and

fenugreek

Dhiffersnt experimenial eombinations involving
variations in spinach
powder 2-6 g, carrot
juice 20-30 ml and
refined wheat flour 80- |
90 g were designed
using box-benken
design. Defatted soy
flour {11%) and sesame
seeds (4%) were also
wdded to enbance the pyp 53 protein and minerals
protein and calcium gk paste with spinach
content. Optimized
combinations of different raw materials was: 80.8%
wheat semoling, 10.9% defatted soy flour, 5.9%
spinach powder, 3.9% sesame seeds and 24 ml/100 g
camrot juice. Pasta developed with thess food
materials contained 17.3% profein, 2.4% total
minerals, 23.4% antioxidant activity, 10.0 mg/100 g
flavonoids and had 7.4 overall sensory acceptability
score. The rehydration retio and cooking time was
238 and & min respectively. Similarly, pasta
contzining 4.5% fenugreek powder was also
developed in order to have health benefits of
fenugreek. Optimized combinations of different raw
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materials were 81,8% refined wheat flour, 10.0%
defatted soy flour, 3.6% sesame seeds and 21.4
ml/100 g carrot juice. Developed pesta (Fig 28) had
17.6% protein, 2.0% total minerals, 36.5% antioxidant
activity, 7.8 mg/100 g flavonoids with overall sensory
acceptability score of 7.3, The rehydration ratio and
cooking timewas 2.5 and 6.1 min respectively.

Soy flonr & black gram mix wad

Soy mix wadi was developed by incorporating
soy flour in black gram based wadi dough. Black
pgram dai was soaked at 30°C for 4 hto attain the final
maisture content of 53-58% followed by grinding.
The soy flour was mixed atlevels of 10, 20, 30.and 40
% ealong with salt (1%) and black pepper (0.75%)
into the black gram paste. The paste was portioned
into 20 g and placed on an oil smeared polythene
gheet over a tray and dried at 60°C for 78 h
Incorporation of soy flowr in the wadi samples

Value Addition to Pear
Canning of pear in nop-nutritive sweeleners

Caoning of pear slices was carried out in stevia
extract in order to produce 8 low calorie food. Sugar
ayrup of 40°B and stevia extract equivalent to the

" Pig 29, Canmad pear slices
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sweeiness of 40°B sugar syrup was prepared. These
were mixed in five different proportions of sngar
gyrup to stevia extract as 100:0 (T1), 75:25 (T2),
50:50 (T3), 25:75 (T4) and 0:100 (T5) and used for
canning {Fig 29). The level of stevia was optimized
on the bagig of sengory score and calorific value of
canned pear slices. Highest semsory score was
obtained for the pear slices canned in sugar syrup:
gtevia extract of 50:50 (T3) followed by 75:25 (T2)
and 25:75 (T4) (Fig 30). Incorporation of stevia
exiract to the canning syrup not only reduced the
browning of syrup and slices but also reduced the
solid gain in pear glices.
Osmotically dried pear slices

Colour is an
imporiant paremeter of
any product quality.
However, fruiis like
pears Bre prone to
exceagive browning
during their processing. |
Therefore, effects of
various pre-treatments
(EMS, ascorbic acid, Fig3l. Ds.motm.llydnad
citric acid and hot water peal dlices
blanching) were evalusted to prevent browning
given as dip treatment in 1% sohmtion for 15 min
while blanching was performed for 5 min, Two
drying methods ie osmotic and convective were
used to dry the pear slices (Fig 31). The osmolic
drying was performed in sucrose solution of 60°B at
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40°C for 180 min. The comvective drying was
performed at 50°C. Higherreduction in L* value (21-
43%) was recorded in the blanched samples (Fig 32)
as compared to other pre-treatments. Minimm
changes in all the colour paremeters were recorded
in pre-treated samples, A decreage in L valus was
also recorded during storage in all the samples but
the change in L*, a* and b*chromates of pear sample
treated with KMS were not significant during 6
months of storage.

The pear slices were also freated with five
different calcium ion concentrations {0, 0.5, 1.0, 1.5,
2 0 and 2.5%) before soalting in 50°B sugar solotion
and subsequent drying at SU°C m order to improve
the texture. Samples treated with Ca exhibited lower
moisture content, water activity and apparent
density as compared to control. The salt of calcium
lactate (Ca-L) was more effective in lowering the
water activity (a,) than CaCl,. Calcium chloride at
maore than 2.0% was also imparted undesirable bitter
faste to the dried pear while the use of Ca-L at all
concentrations did not impart any undesirable taste.
Application of calcium treatment mmproved the
colour and texture of the dried pear. Calcium lactate
could be used as an eltermative to CaCl, for the pre-
treatment of fiuits prior to drying as it offers
improved dried fruit quality.

FPear juice blended with Jamur and Karonda

Blended pear juices were prepared by mixing
jamun and karonda pulp each at 0, 5, 10, 15,20 and
25%. Addition of famun and karonda pulp incressed
the sscorbic acid, total phenol and anti-oxidant
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Fig 32. Changes in colour vahie of osmotically dried

Fig 33. Overall reting of blended pear juice
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capacity of pear jnice. Total phenols and anti-oxident
increased by 13 and 17%, respectively after
incorporaton of 20% jamm pulp, Though all the
blende were quile accepisble but the pear juice
blended with 20% jamm sad'or 15% kaeronds had
the higheat scceptability smong the consumers (Fig
33). The study indicated that jarmem pulp can beused
to enhance the notriGonal valne of pear juice.

Pesrpomace hased soft toffiee

optimized for preparation of pear pomace based soft
toffee. Soft pear toffee could be prepared (Fig 34) by
mixing 30% sugar, .25% pectin and 1000 ppm EMS
(based on pesr pomsve).The proccss comprised:
bwiling of pear pomace at low flame till ity volume
redoced to helf, addition of sugar with contimuos
etirring followred by addition of pectin, The mixtqre
was dtied at 60°C for 8 h. The dried mass was rolled
back mannally to form romnd halla of desired asize.
Prepared tofiee was stored for 6 months 1o assess the

Fig 34. Pear pomace based soft toffes
chenges in phyzico-chemrical end sensory guality.
Thwnlmrnftnﬁudldmtuhwmhﬂuhluhmp

Pear leatier
Effect of three hydrocolloide viz com eynap,
gum and peotin ¢ach et 0.12, 0.25 end D.50 % lovels

were evalunted for improving phyeical properties of
poar leather, The resulis revealed that most of the
eample could herdly be differentisted with naked eye
(Flg 35) but showed significent differences with
docreased 2® valos, It also decreased the speinginess
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and increased the adbesiveness, [n contrest, corn
syrup mncreared the brighiness (I.* value) of pear
leather, Changes it a* valos wers similar 1o L* valoe
and could be atiributed to non-enzymatic browning
during fruit leather drying. Pectin did oot
significantly influence fhe colour vahwe bt textire

Fig 335, Hydrocollpid snd com eyrup treated pear
leatbor

waz rignificanthy affected Pectin (0.25%) was found
to be the most sifective for obimining & softer amd
more appealing fruit leather On the other hand,
sddition of com syrup softened the froit lesther
compared to other bydrocolloids.




Process Protocols

Development of food biopolymer based micro
and nano-scale delivery systems for bioactive
ingredients in functional foods

Oil-in-water emulsion of flaxseed oil, garlic oil and
in combination was prepared using soy lecithin as
emulsifier and whey protein concentrate as a
stabilizer. The emulsion is then mixed with the
alginate as a coating material to obtain a
homogenous mixture and microcapsules were
produced (Fig 36). The following characteristics
were studied.

Viscosity of emulsion

Apparent viscosity of emulsion was determined
through steady-shear flow curves; shear stress was
measured at varying shear rates from 0.01 to 300
(1/s). All the emulsions exhibited non-Newtonian,
shear thinning (Pseudoplastic) behaviour as
apparent viscosity decreased with increase in shear
rate (Fig 37). The emulsion of flaxseed oil and garlic
oil in combination was more viscous than emulsion
of flaxseed oil alone and thinner than garlic oil
emulsion. The microcapsules developed were found
to be spherical in shape. The size of ten randomly

Fig 36. Microcapsules (A) Blank, (B) Flaxseed oil,
(C) Garlic oil and (D) Flaxseed oil-garlic oil
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selected microcapsules from different batches of
flaxseed oil, garlic oil and flaxseed oil-garlic oil
microcapsules was found to be in range of 800-894
pm.
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Fig. 37. Viscosity vs shear rate curve for emulsions

Encapsulation efficiency

The encapsulation efficiency determined for
flaxseed oil, garlic oil and flaxseed oil-garlic oil
microcapsule was found to be 85, 69 and 92%
respectively after removing surface oil. The high
entrapment efficiency suggests that the majority of
oil was entrapped to prevent the oxygen rich aqueous
phase to hinder oxidation.

Attenunated total reflection-Fourier transform
infrared (ATR-FTIR) spectroscopy studies

Flaxseed oil spectrum showed a substantial
contribution from the lipids particularly the sharp
band at 1746 cm™ assignable to (C=0) stretches of
ester functional groups from lipids and fatty acids.
Additional bands relevant to lipids are those at 1163
and 1099 cm”’ assigned to CH, out-of-plane
deformation modes and (C—O—C) symmetrical
stretches, respectively, which are primarily from
triglycerides and cholesterol esters. In addition, the
overlapped bands in the range of 1464-1237 cm™ are
due to the combination of deformation modes of
methyl and methylene groups from lipids.




The FTIR spectrum of garlic oil consisted of the
prominent absorption bands of C—H stretching (3008
cm’), of symmetrical stretching vibration of =CH,
(2922 cm™), and of —CH,~ stretching (2852 cm™).
The very intense peak at 1742 cm’'is attributed to
C=0 stretching vibration. The double peak at
1459-1377 cm™ may be assigned to the stretching
—CH,— group while CH,=CH-stretching is shifted to
1159 cm'. The other very intense peak at 916 cm™ is
attributed to C-S-C stretching vibration.
Additionally, the IR spectrum displayed the S—C
absorption between 800 and 700 cm’ and S-S
absorption located between 500 and 400 cm™.

FTIR spectrum of sodium alginate showed bands
at 1609 and 1416 cm ' are assigned to asymmetric
and symmetric stretching peaks of carboxylate salt
groups. In addition, the bands around 3438
(hydroxyl group), 1302 cm™ (C—O stretching), 1097
cm ' (C—O stretching), 1030 (C—O—C stretching) and
947 (C-O stretching) are attributed to its saccharide
structure.

The spectrum of microcapsules in the high-
wavenumber region reveals the strong (O-H)
stretching modes of water at 3448 cm™' from the
moisture adsorbed in alginate powder and a
significant contribution from lipids in the liquid
flaxseed oil, which consists of the band at 3010 cm™
(ie., C-H stretches of cis-alkene —HC=CH-)
specifically representing unsaturated fatty acids, and
triplet bands present within 30002800 cm™
attributable to C—H stretching modes of the methyl
and methylene backbones of lipids. By a comparison
with IR spectrum of flaxseed oil, the spectrum in this
spectral region also shows a substantial contribution
from the lipids in the flaxseed oil particularly the
sharp band at 1746 cm assignable to (C=0)
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stretches of ester functional groups from lipids and
fatty acids, and is therefore indicative of total lipids
in the microcapsules. Additional bands relevant to
lipids are those at 1163 and 1098 cm™ assigned to
CH, out-of-plane deformation modes and (C-O—C)
symmetrical stretches, respectively, which are
primarily from triglycerides and cholesterol esters.
In addition, the overlapped bands in the range of
1460 — 600 cm™ are due to the combination of
deformation modes of methyl and methylene groups
from lipids.

Scanning Electron Microscopy (SEM)

Scanning electron microscopy was used to
investigate the morphology of microcapsule (Fig 38
to 41). The microphotographs indicate that the
microcapsules were almost spherical, discrete and
covered continuously and completely with coating
material sodium alginate. Most of the particles
showed a rough external surface with a continuous
wall and small pores distributed over entire matrices.
The pores could form as a result of the migration of
water molecules during the drying process and
subsequent shrinkage of the polymeric gel. The
results indicated that no apparent fissures or cracks
on surface wall of microcapsules with compare to
control, which is important to provide lower
permeability to gases, better protection and core
retention. This indicates that there was no
intermixing of the wall material and the encapsulated
oil. Small inward dents were observed in control
microcapsules due to collapse of the microcapsule
wall material. In almost all the cross-sectional view
of the microcapsules depicted a sponge-like porous
structure, in which the oil was entrapped. The cross-
sectional view of control sample was depicted a large
hollow space, which may be due to unavailability of
active ingredient.
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Development of process protocol for de-bittering
of kinnow juice

During juice processing and storage, an enzyme
(Limonoate-D-ring lactone hydrolase mainly
present in seeds), catalyses the conversion of
limonoate A-ring lactone/LARL (a non-bitter
precursor) to bitter limonin in acidic condition of
juice, resulting in delayed bitterness of extracted
kinnow juice. Hence, the enzyme LDLH was
extracted and purified from kinnow seeds and its
inhibition studies were carried out in order to curtail
LDLH mediated bitterness in the processed juice.

Inhibition of bittering enzyme

The purified LDLH enzyme was treated with 50
units each of papain, bromelain and pepsin and the
broth was incubated for 1 h at 50°C in a water bath.
Other inhibitors, viz. EDTA, Histidine, 1,2-
Cyclohexylenedinitrilotetraacetic acid (CDTA), L-
glutamate, sodium hexmetaphosphate and DL-malic
acid, were added directly in the reaction mixture @
20 mM concentration in order to inhibit the LDLH
activity. Papain, pepsin, histidine and DL-malic acid
had no effect on LDLH activity. Bromelain could
inactivate the enzyme by 11.5% while sodium
hexmetaphosphate, L-glutamate and CDTA could
inhibit enzyme activity approximately by 40%.
EDTA was found to be the best inhibitor of LDLH
(58.1%) and can be used effectively to inhibit the
LDLH mediated conversion of LARL to bitter
limonin under acidic pH of kinnow juice.

Effect of ripening on various components of
kinnow juice

A number of biochemical changes take place
while ripening of kinnow fruit. Kinnow fruits were
harvested from local orchards at monthly interval
from September, 2014 to April, 2015 and analyzed
for bittering factors and other biochemical
parameters. Naringin content in kinnow juice
decreased from an initial value of 396.13 ppm
(September, 2014) to 146.2 ppm (April, 2015) while
the respective decrease in case of limonin content
was from 52.37 to 12.7 ppm (Fig 42). TSS increased
from an initial value of 7.43°B in September, 2014 to
12.63°B in April, 2015 while there was a
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corresponding decrease in % titratable acidity from
1.41 to 0.41%. Ascorbic acid content showed a bell
shaped curve. It increased upto January, 2015 (from
an initial value of 23.33 to 45.27 mg/ 100 ml) and
decreased thereafter to 16.57 mg/ 100 ml.

Distribution of naringin and limonin in various
portions of kinnow fruit

Different compartments of kinnow fruit contain
different concentration of bittering factors. In order
to devise a protocol of de-bittered juice, an
experiment was carried out to find out the
cencentration of limonin and naringin in various
portions/compartments of kinnow fruits. Different
portions were processed for extracting limonin and
naringin separately and analyzed concentration via
HPLC. The concentrations are elaboarated Table 3.
Limonin was found highest in seed and the value
corresponded to 224.37+5.58 ppm/g of seed tissue
while lowest limonin was reported in extracted juice
having 20.33%£1.56 ppm/ml of juice. Albedo was
found to contain negligible amount of limonin at that
dilution level. On the other hand, naringin was found
highest (13589.82+6.86 ppm/g) and lowest
(105.67+0.95 ppm/ml) in flavedo and juice portions
of kinnow fruit, respectively. On the basis of these
data, it was concluded that if seeds and peel (albedo+
flavedo) are manually removed before juice
extraction, we can cut down a major portion of
bitterness being drifted in kinnow juice while
processing due to tissue disruption. Manual
separation of peel and seed, followed by juice
extraction was found to have no limonin content.
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Fig 42, Naringin and limonin content in kinnow juice
during ripening
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Table 3: Distribution of naringin and limonin in various portions of kinnow fruit

Portion of kinnow Limonin (ppm) Naringin (ppm)
Flavedo 56.95+1.33 13589.82+6.86
Albedo 4037.8349.18
*Juice 20.33+1.56 105.67+0.95
Seed 224.37+5.58 710.82+4.67
Pulp 114.914£2.26 131.84+1.46
*values in ppm/ml

Initial heating induces increase in naringin
concentration

Another interesting finding was that Initial
heating (90°C for 5 min) to reduce microbial load and
inactivate internal enymatic activity caused increase
in naringin content. The naringin content in fresh
juice was 158.81+1.33 ppm which after heating
increased to 344.93+4.98 ppm. To avoid the
increased in naringin content during heating some
alternate way should be explored.

Adsorbent filtration

After initial heating and centrifugation, an
adsorbent filtration step was introduced where an
activated charcoal filter was fitted in a vessel, the
outlet of which was connected to a vacuum pump.
The juice was placed with activated charcoal and
allowed adsorption (of bittering factors) by giving a
contact time of 2 h (between juice and activated
charcoal) with intermittent shaking. After adsorption
of bittering factors, the juice was allowed to filter
through adsorbent using vacuum pump (Fig 43).
Naringin content was reduced to 62.69+2.49 ppm
from its initial value 344.93+4.98 ppm due to

of kinnow juice

— '3:9 -'~ o) .
L | Y

Fig 44. Pictorial representation of kinnow juice
de-bittering process

Selection of kinnow fruit

Manual removal of kinnow peel (flavedo and albedo)

Juice extraction using screw press without damaging
seeds or manually separating seeds

v
Blanching (90°C; 5 min)
v

Centrifugation (10 min; 7000 rpm) to separate sticky pulp

Treatment of centrifuged juice with activated charcoal
for 2 h with intermittent shaking

v

Addition of LDLH inhibitor and re-addition of
centrifuged pulp

¥
Setting up of TSS and acidity
v

Pasteurization and packing

Fig 45. Process flow chart for production of de-bittered
kinnow juice
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Table 4: Comparisen of juice de-bittering process with existing technology

Existing Technology

New Process

First crushing everything including bittering
factors and then separating by using resins

Machinery for de-bittering kinnow juice using
resins (like polystyrene divinyl benzene, indion
NPAL1 etc.) is costly

Costly instrumental set up is an essential
requirement

Bitterness comes in tolerance range

Manual separation of major bitterness producing
components at initial step

Adsorbents and inhibitors used in this intervention
are extremely cheap

Plant can be run with bare minimum requirement

Bitterness comes in tolerance range

adsorbent filtration. TSS changed from 12.73+0.07
to 12.20+0.11 °B. Titratable acidity got reduced to
0.49 % compared to control (0.56%) while ascorbic
acid receded from 16.57 to 3.76 mg/100 ml. Fig. 6 is
showing the pictorial representation of the events
leading to final de-bittering process protocol for
kinnow juice.

The activity of enzyme Limonoate-D-ring
lactone hydrolase could be inhibited to 58.1 % using
20 mM EDTA. Initial heating (pasteurization) in
order to inactivate enzymes and microbes augments
the concentration of naringin. Level of bitterness
decreases with ripening. January to March is the best
season for kinnow juice processing. Treatment of
kinnow juice with activated charcoal for 2 h along
with intermittent shaking can reduce the
concentration of naringin to its tolerance range. The
final process for de-bittering involves sequentially:
manually separating peel (albedo+flavedo) and seed;
juice extraction; initial heating for 90°C for 5 min;
centrifugation; treatment with adsorbent/ activated
charcoal for 2 h; addition of centrifuged pulp and
LDLH enzyme inhibitor, pasteurization and packing
(Fig 44). Flow chart for production of de-bittered
kinnow juice is presented in Fig 45. The salient
advantages of current intervention over the existing
juice de-bittering protocols are presented in Table 4.

Microwave assisted extraction of low methoxyl
pectin from kinnow residue

Pectin is widely used in the food industry as a
thickener, emulsifier, texturizer and stabilizer. The
estimated annual worldwide production of pectin is
7,250 metric tons, approximately 60% of which is
produced from citrus fruits. In general,

commercially pectin is extracted using inorganic
acids like HCI, H,SO, etc., due to which the industrial
acid effluents pose problem of waste water disposal
and cause environmental pollution. Inorganic acids
lower down the quality of extracted pectin/ low
methoxyl pectin (LMP). Hence, a process was
developed for pectin extraction from kinnow peel
using microwave energy (Fig 46). After extraction
and cooling, the pectin was precipitated with ethanol,
drained and dried.

Optimization of pectin extraction parameters

Kinnow peel powder was soaked in water,
microwaved at 900 W for different durations, cooled
and precipitated with ethyl alcohol, decanted and
dried. Dried pectin was washed with 60% alcohol for
2 h with constant shaking and finally dehydrated
with organic solvent for 4 h with constant shaking.
The alcohol and organic solvent used during various
operations of pectin extractions was recovered up to
70% using soxhlet.

Fig 46. Pictorial representation of process for
pectin extraction
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Maximum yield up to 10.5% was obtained from
60 min of microwave incubation with combinatorial
treatment of citric acid and degradative enzymes
when pH 2.0 was maintained during microwave
assisted extraction. The yield of comtrol pectin
samples was half of maximum amount or even less
when given the same ireatments. The extracted
pectin was able to make gel in water without adding
sugar in the presence of 2% calcium chicride.
Inhibition of pear julce hrowning

Pear juice was treated with different anti-
browning agents Ze, cysteine (50, 100 & 250 ppm),
ascorbic acid (250, 500 & 1000 ppm), citric acid
(250, 500 & 1000 ppm) st three different pH (3.5,
4.5 & 5.5) for inhibiting FPO activity (Fig 47). Citric
acid at all the concentrations was ineffective in
inhibiting the PPO
activity. Residual
activity of PPO
decreased with the
increase in the
concentration of
ascorbic acid and
cysteine in pear juice.
However, there wus 4
no further significant Fig 47 a) control and
decregse in PPO  b) treated pear juice
activity when ascorbic acid and cysteine were added
beyond 250 mg/L and 100 mg/T., respectively. It was
also observed that PPO activity decreased at lower
pH and maximum reduction was recorded at pH 3.5,
Though, PPO activity was completely inhibited at a
pH below 3.5, but the pear fruit do not possess such
low pH. The taste also becomes extremely acidic,
which reduces its accepiability.

Inhivition of fresh mushroom browning

In order to inhibit the post-harvest browning of
fresh mushroom, GRAS chemicals viz. ascorbic acid
(100 - 500 ppm), citric acid (0.1 - 1.5%), caffic acid,
glutamic acid alone and in combination with aloe-
vera gel were used, Dipping of mushroom in  60%
aloe vera pel along with 1% citric acid for 5 min and
subsequent drying st 60°C for 7 h retained the
desirable color (L* 89.1, a* 46.9 and b* 36.18) of
mushroom.
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Process for preparation of Iron and calcium
fortifled wheat dells

Micromutrient malnuirition affects ebout more
than half of the world population, particularly in
developing countries including India. Iron
fortification of staple food is vital to compensate the
imadequacies of this micronyirient. Wheat dalia, a
traditional breskfast cereal of north India and
preferably consumed by young children, elderly
people and health conscious consumers. It may be
one of the potentinl cersal vehicles for iron
fortification. Iron
fortified wheat
dalia premix was
prepared using
spraying technique
followed by
tempering and
coating using
recommended ol
biopolymers (Fig Fig 43. Iron fortified whent dalia
48). Iron forfification resulted in brownish coloured
grits with higher redness (a) values than unfortified
one. In view of desired iron content in the premix,
spraying of iron containing solution (Iron content-16
mg/ml), 30 min tempering time followed by drying
was found optimum for preparation of iron fortified
wheal dalia premix. Iron content in the fortified
wheat dalia was 4.27 mg/100 g, Similarly, caleium
fortified wheat dalia premix was also prepared by
addition of calcium salti.e. calcium chloride solution
(calcium 90 mg/ ml), tempering for 90 min followed
by drying. Calcium content in fortified wheat dalia
premix was 28.8mg/g.
Improvement in chapati making quality of maize
dough

Chapati making quality of normal maize and
quality protein maize flour was improved by the
addition of cascin and hydroxypropyl
methylcellulose (HPMC). Dough prepared from
both QPM and normal maize flour with addition of
10% casein and 3% HPMC showed highest
extensibility (10.1 mm for maize & 8.8 mm for
QPM). The chapaties prepared from same dough
scored highest (7.7 for maize and 7.8 for QPM)
during sensory evaluation.




Studies on water absorption Kinetics of pigeon
pea

Numbers of pigeon pea dehulling machines have
been developed in the past by various research
organizations and industries but they are useful for
the grains having moisture content in the range of 8-
12%. Machines for dehulling of pigeon pea in wet
conditions or wet pigeon pea have not been reported
in the literature. Pre-milling treatments such as
scratching, soaking in water or enzyme solution is
required for dehulling of pigeon pea in wet
conditions. Data regarding changes in physical and
mechanical properties during pre-milling treatments
are important for designing of a suitable dehulling
machine. The pigeon pea was scratched with fine
grade emery for 60 s in order to create cracks.
Scratched and unscratched grains were soaked in
water at different temperatures (10, 20, 30, 40, 50 and
60°C) up to 9 h. Gain in weight and moisture content
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ofthe grains were recorded. It was found that the rate
of water absorption was higher in scratched pigeon
peas at all temperatures (10-60°C) during 9 h of
soaking. After 5 h of soaking at 60°C, gain in weight
decreased due to higher leaching losses at higher
temperature (Fig 49). However, the moisture content
continuously increased up to 9 h of soaking (Fig 50).
Rate of gain in moisture content for scratched
samples was relatively higher as compared to
unscratched samples.

Milling and pasting characteristics of pigmented
rice varieties

Many rice cultivars and hybrids have unique
physical and chemical characteristics that affect
milling performance. Milling characteristics of six
pigmented rice varieties (black and red) from
Manipur (Chakhou Poreiton), Kerala (Athira, Jyothi,
Kanchana and Thavalakannan) and Tripura (Guria)
were compared. The paddy samples were milled in
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Fig 49. Water absorption characteristics of Pigeon Pea seed at different temperatures by measuring the gain in

weight (a) before scratching, (b) after scratching
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Fig 50. Water absorption characteristics of Pigeon Pea seed at different temperatures by measuring the moisture
content using oven drying method (a) before scratching (b) after scratching
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laboratory scale paddy dehusker and then polished in
a rice polisher. The hull content (%) varied from
19.7-31.6%, bran from 4.6-11.7%. The un-hulled
grains percentage was 0.5-1.2. Milling degree
ranged between 88-96% with milling yield of 63.7-
75.7%. Bran content in Manipur black rice was
higher than red variety. The red variety of Tripura
showed maximum percentage of hulls.

The pasting profile of pigmented rice varieties
were determined using rapid viscosity analyser
following standard AACC procedure. Peak viscosity
ranged between 750-2061 cp, final viscosity 986-
3740 cp, setback viscosity 373-1885 cp and peak
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time 4.7-6.7 min. The black variety showed lower
pasting temperature (70°C) whereas, the red variety
had higher pasting temperature. The red variety i.e.
Thavalakannan had maximum (92°C) pasting
temperature and lowest peak viscosity. In general,
long grains showed higher pasting temperature and
lower peak viscosity as a consequence of their high
amylose content. The milling and pasting
characteristics of black and red varieties differ
significantly. The results obtained on milling and
pasting characteristics can be effectively utilized
while developing value added products from these
varieties.
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Food Quality and Safety

Detection of Aflatoxin M1 in Milk

The potential of Fourier Transform Infrared
(FTIR) spectroscopy together with chemometrics
was investigated as a rapid quality monitoring
method for detection of Aflatoxin M1 in milk.
Spectral signatures of Aflatoxin M1 spiked (20-100
ppt or 0.02-0.1 ppb) milk samples were acquired.
Spectra revealed clear differences in the absorbance
values of pure milk with and without Aflatoxin M1
(AFM1) supplementation (Fig 51).
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Fig 51. Spectra of pure milk and milk spiked with
AFMI1 (20-100 ppt) in wavenumber range
3997-632 cm’™.

These differences in the absorbance values
correspond to absorption frequency specific
components of AFM 1. Principal component analysis
(PCA) showed clear clustering of samples based on
level of adulteration, at 5% significance level (Fig
52).
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Fig 52. Principal component scores plot depicting
clusters of pure milk and AFM1spiked milk.

Soft Independent Modelling of Class Analogy
(SIMCA) approach was used to predict possible
class membership of the samples. Four separate

classes were obtained by SIMCA class projection.
These classes represented pure milk (PM) and AFM1
spiked (0.02 ppb, 0.04-0.08 ppb and 0.10 ppb) milk
samples. In four of the selected spectral windows
1558-1511, 1584-1424, 1584-1484 and 1408-1331
cm’', 100% correct classification was observed with
minimum misclassification. It was observed that
control sample was never classified as contaminated
sample and vice-versa in selected wavenumber
range.

For quantitative prediction of AFM1 in milk,
regression models were built for all the selected
spectral windows 3550-3499, 1800-650, 1744-
1720, 1584-1424, 1558-1511, 1484-1424, 1423-
1123 and 1408-1331 cm” using PLS (partial least
square) technique. The best performance of models
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Fig 53. Actual vs. predicted levels of added AFM 1
content in milk using PLS for
(a) calibration and (b) validation sets of samples




were chosen bazed on lowest roet mean square error
of calibration (RMSEC) and validation (RMSEP)
and highest coefficient of determination (R?) for
PLS. All the selected spectral windows had R’ values
>().88. Scatter plots of actual vs. predicted values
obtained for the best model showed predicted values
wete close to the experimental values (Fig 53).

Detection of Aflatoxin B1 in Milk

The potential of Attermated Total Reflectance
(ATR) -FTIR was evaluated as a rapid method for
detection and quantification of Aflatoxin B1 (AFB1)
in milk. Spectra (4000500 cm™) of milk adulterated
with known concentration of the mycotoxin (viz. 10,
20, 30, 40 and 50 ppb)were analyzed. The adulterated
and non-adulterated milk showed clear differences in
absorption values (Fig 54).
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Fig 54. Typical spectoal signsture of pure snd AFB1
spiked milk in the wavenumber range of 4000550 cm™.
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Fig 55. Principal component scores plot depicting
clusters of pure and AFB1 spiked milk
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Principal component analysis (PCA) showed
clear clustering of samples based on level of
adulteration, at 5% significance level (Fig 55).

Soft independent modelling by class analogies
was used to assess the feasibility of detecting AFB1
in pure milk, and developed models could
successfully classify contaminated with the pure
milk samples. AFB1 concentration in milk was best
predicted in the spectral range of 1484 - 1423 cm
using partial least square and multiple linear
regression regressions with coefficient of
determination of 0.92, 0.97 and 0.90, 0.92 for
calibration and validation respectively, Scatter plots
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of actual vs. predicted values obtained for the best
model showed predicted values were close to the
experimental values (Fig 56).

Optimization and validation of process protocol
for detection of Safflower adulteration in saffron
by SCAR markers and DNA barcodes

Saffron is one of the most common spices that
are adulterated. It is used as spice and food colorant
and, less extensively, as a textile dye or perfume. Due
to its analgesic and sedative properties folk herbal
medicines have used saffron for the treatment of
numecrous illnesses for centuries. Dried stigmas of
saffron (Crocus sativus), is one of the highest priced
plant substances in the world and its high price and
increasing demand, incites fraud, which is achieved
mainly by inclusion of other cheaper substances
coloured with additives that in many cases are not
authorized by health organizations. Safflower is
most commonly used biological adulterant of
saffron. Therefore, PCR based methods for detection
of safflower adulteration in saffron were optimized
and validated.

Genomic DNA was isolated by method of Moller
et al., 1992 with minor modifications from safflower,
saffron and their mixtures where the concentration of
safflower in saffron was kept 1%, 3%, 5%, 7% and
10%. The isolated DNA was subjected to
purification and the suitability of DNA was checked
by Ethidium bromide stained 0.8% agarose gel.

PCR based SCAR markers: ScCt131 (Torelliet
al., 2014), SAF 1L-40, SAF L-4 (Javanmardiet al,
2011) and DNA barcodes: ITS2, psbA-trnH (Chen et
al., 2010) primers were synthesized and used for
detection of safflower adulteration.

Gradient PCR was performed for the
optimization of annealing temperature for all set of
primers. PCR reactions for SCAR markers were
performed in a 25 pl reaction containing 40 ng of
DNA template, 1X Standard Taq reaction buffer (10
mM Tris-HC], 50 mM KCl and 1.5 mM MgCL), 0.2
mM dNTP mix, 10 pmol forward and reverse primer,
respectively and 0.5 units of Tag DNA polymerase.
Magnesium concentration was varied in Taq reaction
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buffer from 1.5-2.5 mM and 2 mM concentration
was found to be optimum. Amplification was
performed as follows: 94°C for 7 min, 35 cycles of
94°C for 1 min, gradient temperatures(52- 60 °C) for
1:00/1:30 min, 72°C for 1:30/1:50 min, followed by
one cycle of 72°C for 7 min.

The amplification product was resolved on 1.5%
agarose gel and visualized under UV light in a gel
documentation system.

Process protocol for amplification of SAF L-40 in
safflower

PCR reactions were carried out by following the
above mentioned conditions for SCAR markers. In
case of SAF L-40, an annealing temperature of 55°C
and 2 mM MgCl, was found to be optimum as

a b c
Fig 57. a. Amphfication of sefflower with SAFL-40,

b. Amplification of safflower with SAFL-4,

c. Amplification of safflower with ScCi131]
compared to an annealing temperature of 58°C and 4
mM MgCl, reported by Javanmardiet al., 2011.
Amplification product of 414 bp for SAF L-40 (Fig
57a)was observed.

Process protocel lor amplification of SAF L4 in
safMlower

PCR reactions were carried out by following the
above mentioned conditions for SCAR markers. In
case of SAF L-4, an annealing temperature of 55°C
and 2 mM MgCl, was found to be optimum as
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compared to an anneating temperamre of 60°C and 4
mM MgClL reported by Jovanmerdier af, 2011.
Amplificstion produst of 412 bp for SAF L-4{ (Fig
57h) was obscrved.

Process prodeens for amplifizsilen of 8eCil31 ia
suificower

above mentionod condilions for SCAR marcemw, In
casc of ScCt131, an mmnealing temperminre of 35°C
andl 2 mM MUl waz found to be optimum 28
cvompered 0 a0 annesdling Empershore of 80°C

repocted by Tosellier of, 2014, Amplification
prodnct of 131 bp for ScCH31 (Fig 57¢) was

The PCR reactions for mixnuwe of aaffloser in
Raffron ware carrled oot in 25 pl reaction comatning
1X Standard Taq reaction byifer {10 mMTrs-HCI,
50 mM KCl end 1.5 mM MgCL), 02 mM
Deoxymucisotds mix, 10 pmol forwerd and revemses
jtiner respectively and 1.25 wnite of Tag DNA
polymemse wnd woplification was perfiemex] a3
Tollows M*C for 7 mm, 35 oyeles of 94°C for | mm,
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55°C for 1:30 min, 72°C for 1:30 min, followed by
ane cycle of 72°C for § min. Bafflower concrariration
ofag lowas 1% was detected by nxing primer 3AFT -
40 sod ScCill] which geve the smplifiestion
product of expected see 414 bp (Fig 581) and 131bp
(Fig 580), rezpectively.

Praconn prvtscsl for amplificatien of DMNA
trareads ITE] in mi¥lewar and saifron

PCR. amplification of paflower with ITS2 wea
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Fig 39 Amplificetion of TIEX wrth
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Lane 16 1% safloweer in enfivon, 3% sfflower in seffrom, 5% anfflower in saifron, 7% safilower in woffron,
10%% spfficrwrer i aaifron, and pare sefflowsr



optimized as per the defails given above. An
annealing temperature 50°C and 2 mM MgCl, was
found to be optimum thet yielded the product of
approximately 500 bp (Fig 59a). In case of saffron
also, an annealing temperature of 50°C and 2 mM
MgCl, yielded the product of approximately 500 bp
(Fig 59b). So this barcode could not be used for
detection of safflower adulteration in Saffron.

B b

Fig 80. Amplification of psbA-trnH with
a) safflower b) saffron; Lane M: 100 bp

Procesa protecel for amplfication of DNA
barcode psbA-trnH in safflower and safiiron

PCR conditions for specific amplification of
safflower and saffron utilizing psbA-tmH DNA
of 50°C and 2 mM MgCl, yielded the product of
approximately S60 bp (Fig 60a). In case of saffron,
same conditions resulted in amplification of product
of approximately 650 bp (Fig 60b).
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Validation of process protocal for detection of
safflower adulteration in saffron with psbA-trnil
barcode

The PCR reactions for mixture of safflower in
saffirom were carried out in 25 p/reaction containing
1X Standard Taq reaction buffer (10 mM Tris-HCI,
50 mM KCl and 2 mM MgCL), 0.2 mM
Deoxymucleotide mix, 10 pmol forward and reverse
primer, respectively and 1.25 units of Tag DNA
polymerage and amplification was performed as
follows 94°C for 5 min, 35 cycles of 94°C for 1 min,
50°C for 1 min, 72°C for 1:50 min, followed by one
cycle of 72°C for 7 min. Safflower concentration
(500 bp amplicon) of a8 low as 1% was detected by
using primer set psbA-trnll and it could also detect
gaffron (650 bp amplicon) (Figé61).

Fig 61, Amplification of Safflower and Saffron with
psbA-trmH. Lane no. M: 100 bp DNA ledder; Lans
1-7: pure safflower , 1% safflower in saffron, 3%
safflower in saffron, 5% safflower in safffon, T4
safflower in saffron, 10% aafflower in saffron and
puie saifron
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AICRP on Post-Harvest Engineering and Technology

Food Grain Sector

Green chickpea pod stripping machine (Akola
centre)

Green chickpea is high in fibre content and
naturally low in fat, saturated fat, cholesterol and
sodium. Stripping of green chickpea is done
manually which is a tedious task. Green chickpea
pod stripping machine was developed in order to
reduce drudgery, save time and enhance returns to
the growers (Fig 62). This practice will help in
reducing transport cost and accumulation of garbage
in the market. The machine (capacity: 11 kg/h)
mainly consists of two units i.e. stripping roller and
discharge unit. Stripping roller revolves clockwise
from back to front. The pods from the green chickpea
plants are stripped off due to the revolving
movement. The revolving movement in stripping
roller develops centrifugal force at the tip of the
stripping lugs. The pods are rolled down and
collected through a separate outlet chute. The
optimum stripping efficiency (84.7%) was observed
at roller speed of 190 rpm and feed rate of 11 kg/h.
The unit cost of machine is Rs. 15000/- only. The
estimated return to the entrepreneurs may be up to
Rs. 40000/- in a season (90 days).

_
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Fig 62. Green chickpea pod stripping machine
Amaranthus popping unit (Bhubaneshwar centre)

An amaranthus popping unit (capacity 2 kg/h)
developed (Fig 63 ) at Bhubaneshwar centre. The
unit consists of drum, stand, DC motor, feeding and

discharge chute. The drum (15 cm diameter and 45
cm length) is mounted on the stand by bearing
arrangemnet. Flight is provided inside the drum
having pitch of 7 cm. The drum can be heated by
LPG stove. Revolution of the drum can be regulated
manually to have optimum heating and proper
popping. Optimum popping was obtained at 210 °C
drum surface temperature and 35 rpm drum speed.
The residence time inside the drum was 15 s. The
popping efficiency and expansion ratio were 85%
and of 4.2, respectively.
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Fig 63. Amaranthus popping unit

Improved maize dehusker-cum-sheller (Udaipur
centre)

Earlier developed maize dehusker-cum-sheller
was modified to enhance the capacity and efficiency
(Fig 64). MS lugs and helical flights are welded on
the periphery square cross section to facilitate the
operation and material movement. Maize kernels
passed through a perforated concave, cleaned and




graded by cleaner-cum-grader provided below the
cylinder. The blower helps in blowing away the light
maize sheath. The cob heart stem and maize sheath
are discharged from the tail end of the cylinder. The
dehusking and shelling efficiency was 99% and
97%, respectively. The capacity of machine is 10 g/h
and unit cost is Rs. 740000/- only.

Amorphous silica recovery from rice husk
(Kharagpur centre)

The high silica (SPO,) content in the rice husk
ash has attracted interest in discovering ways to use it
commercially. Silica powders have many
technological applications as thermal insulators,
composite fillers, etc. Rice husk (variety-
Badshabhog) was collected and washed with water
to remove dirt and foreign matters and dried. The
cleaned husk was leached with 1 N HCl solution for 1
h followed by washing with water. The acid leached
husk was dried up to 7% moisture level in a re-
circulating cabinet tray dryer. Known weight of acid
leached husk was kept in a muffle furnace for ash
preparation at 550°C. The obtained white ash was
characterized by XRD, SEM and EDX techniques
for confirmation of structure, size and elemental
composition. Amorphous white ash has 88.9% SiO,
and some traces of Carbon. The microstructure of the
silica falls in nano-meter range.

Phycocyanin- A natural colour from algae to
replace synthetic blue colour (Raichur centre)

Algae collected from paddy fields were vacuum
dried and ground into powder. Phycocyanin was
extracted using super critical fluid extraction from
algae powder. Obtained phycocyanin extract was
spray dried. It contained 85.4 mg/g phycocyanin.
Stability of phycocyanin in powder/product was
more than four months at ambient temperature (27 +
2°C). The technology was introduced to the M/s.
Shekhar sweet confectionary of Raichur city for
incorporation of phycocyanin (blue colour) in the
preparation of vicks peppermint tablets. The
phycocyanin has better scope in replacing synthetic
blue colour in food industry. The estimated
production cost of spray dried phycocyanin powder
isRs. 205/kg.

_H ANNUAL REPORT 2015-16

Ready-to-cook white ragi-malt based dairy food
(Bengaluru centre)

Ready-to-Cook (RTC) white ragi-malt based
dairy food was formulated by blending malted white
ragi flour with malted green gram flour (11.5%),
sugar (18.5%), multivitamins and minerals (Fig 65 ).
The process technology has been optimized. Further,
the formulation was also optimized after
incorporating skim milk powder (SMP), whey
protein hydrolyzate (WPH) and supplementation
with honey and probiotics. Sensory evaluation
studies of developed product and its variations
clearly indicated good acceptability. Whey protein
could be successfully incorporated as a protein
source up to the level of 75% of SMP without
affecting the acceptability of the product. The
developed product needs to be cooked like porridge
until it comes to viscous consistency. Blending of
honey @ 5% level into the product improved the
acceptability of white ragi malt based dairy food
product. The nutritions composition of the
developed product and its variations is presented as
below. The shelf-life of the ready-to-cook
formulation of millet-malt based dairy food was
observed to be two months and the cost of production
was estimated to Rs.118.5/kg. This will help in
commercial exploitation of white ragi besides
providing complete meal with the benefit of
probiotic organisms to the targeted group.

Compositional Parameters Range
Moisture 4.2-5.0%

Fat 2.0-2.4%
Protein 12.2 -14.9%
Carbohydrates 75.7 -79.7%
Crude fibre 2.8-3.0

Energy 384.34 -386.6 kcal/100 g

Fig 65. Ready-to-Cook white ragi-malt based food
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Horticulture Sector
Pilot plant for pectin extraction (Solan centre)

The apple pomace generated by the apple juice
processing industry causes environmental pollution
and economic loss, which needs to be addressed
immediately. Apple pomace contains about 16.95%
pectin. Commercial mechanical method/process of
pectin extraction from apple pomace is optimized.
Based on optimized process, pilot plant for
extraction of pectin has been designed and fabricated
(Fig 66). The capacity of the pilot plant is 20 kg dried
apple pomace/cycle (12 h) and efficiency is 1.4 kg
pectin/10 kg apple pomace. The cost of pilot plant is
approximately 25-30 lakhs. The cost of commercial
pectin is about Rs. 3500/kg while cost of pectin
produced from pilot plant fabricated by AICRP on
PHET, Solan centre comes out to be Rs 2012/kg after
adding 20% profit. Thus the pectin plant shall be
profitable venture to the entrepreneurs.
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Fig 66. Pilot plant for pectin extraction

Pineapple harvester (Imphal centre)

The conventional method of pineapple
harvesting is not only time consuming and laborious
but also causes backache as harvesters have to stoop
while harvesting. A manually operated pineapple
harvester (capacity: 250 fruits/h, effective
efficiency: 70%) is fabricated with mild steel rod of 3
cm diameter, 150 cm length (Fig 67 ). The weight of
the harvester is 9 kg. A sharp cutting blade 0of 12.5 cm
diameter made of mild steel is attached at the end of
the main frame. Rotation of the cutting blade is
obtained through a transmission from a 1.5 hp petrol
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engine through a spiral rotating shaft. When the
operator pulls the lever of the cranking wheel of
engine mounted at the back of the operator which is
connected to the cutting blade, the blade starts
rotating and cuts the stalk just beneath the pineapple.
The cut pineapple is held with the finger provided
just above the cutting blade. The detached/cut
pineapple can be shifted to a basket kept on the
ground. A single operator is required for cutting the
pineapple and putting it in the basket as well. The
unit cost of harvester is Rs. 15000/ only.

Turmeric washing machine (Akola centre)

Turmeric washing machine (capacity: 2.25 g/h)
consists of washing and conveying system mounted
on a single frame (Fig 68 ). The combined effect of
pressurized water spray and rubbing action of
turmeric rhizomes on bristles of brush cylinder wash
and clean the turmeric rhizomes while passing
through the brush cylinder. The necessary retention
period of the material in the brush cylinder during the
material washing process can be achieved by




adjusting the screw speed. The washed material
outlet and the waste material with water outlets are
provided separately. The optimum operating
parameters for washing turmeric rhizomes in the
mechanical washer were screw speed 8.2 rpm, brush
cylinder speed 30 rpm and water pressure 1.77
kg/cm®’. The mechanical washing efficiency,
microbial washing efficiency and bruise index of the
developed washer were found to be 96.19%, 95.49%
and 1.77, respectively. The unit cost of machine is
Rs. 75,000/ and cost of washing was estimated to be
Rs. 0.26/kg.

Curing and storage structure for onions (Hisar
centre)

The kharif onion harvested in the months of
November to January in Haryana has poor shelf life
because of poor curing after the harvest. The curing
and storage structure (height 240 cm, diameter 90
cm, chamber height 60 cm) for onions with four
chambers of 25 kg capacity each was designed and
developed (Fig 69 ). The curing was carried out by
burning cow dung cake in evening and morning. The
dung cakes fumes were passed through the inner
drum to enter into onion chambers. This extended
the shelflife of onions to 60 days.

Fig 69. Curing and storage structure for onions

Drying system for ginger suitable to North
Eastern states (Imphal centre)

An indirect type natural convection biomass
burner drying system suitable for small-scale
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processors to drying spices in non-electrified areas
of North-Eastern regions was developed (Fig 70).
The machine operates on the principle of space
heating, consists of a separate biomass combustion
chamber/furnace and a drying chamber. The overall
dimension of the dryeris 2.4 (L) x 2.6 (B) x 1.25 m
(H). The chimney height is 1.5 m. The combustion
chamber having overall dimension of 0.47 x 0.84 x
0.31 m comprises of two chambers separated by
perforated grates/metal trays. The wood
charcoal/biomass briquette burns completely in
smokeless environment and supply clean hot flue
gas to pass through the rectangular ducts. The air
surrounding the ducts gets heated up by natural
convection and radiation. The hot flue gas is re-
circulated below the combustion chamber to
increase the fuel burning efficiency above 75%. The
temperature in the drying chamber can reach up to
60+5°C. The vapour mixed humid air escapes out
through a separate chimney, insulated with glass
wool of 2.5 cm thickness. The capacity of the dryer
is about 95-100 kg of fresh sample slices in a thin
layer of 0.015 m thick per batch spread on perforated
aluminum trays. Drying time is about 8-10 h to
reduce the moisture content below 6-7% (wb) saves
the drying time upto 64% compared to traditional
Bhatti dryer and fuel upto 57.6%. Benefit-cost of
drying system worked out to be 2.6.
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Fig 70. Drying systems for important spices




Power operated continuous sapota cleaner
(Junagarh centre)

Presently, the sapota fruits are cleaned by
rubbing with cloth to make them more attractive and
also for the removal of latex and scurf from its skin.
Keeping in mind the need of farmers as well as
cooperatives, a power operated sapota cleaner of 550
kg/h capacity is designed and developed (Fig 71).
The drum (180 cm long and 45 cm diameter) is
inclined from hopper to outlet with 2 degree slope.
The inside surface of the drum is lined with jute
cloth. The drum is rotated by ring provided over the
outer surface at both the ends of the drum. The ring is
rotated by spools loaded on shafts. Hopper and outlet
are also lined with jute cloth to avoid damage to the
sapota against rubbing action with metal sheet.

The performance of developed machine was
evaluated and found cleaning efficiency of 100%
without any damage. Optimum rotating speed of the
drum is 35 rpm. The cost for cleaning is about

Fig 71. Continuous sapota cleaner (Capacity 550 kg/h)

Rs.0.20/kg, which is 90% less as compared to
manual cleaning. The unit cost of machine is Rs.
18,000/-only.

Multi-mode solar dryer (5 tonnes capacity)
(Raichur centre)

To achieve controlled dehydration process and to
obtain premium product quality, a multi-mode solar
drier was designed and developed utilizing different
sources of energies viz., solar photo voltaic cells,
electrical energy and diesel fuel (Fig 72 ). The dryer
capacity is 5 tonnes with the dimensions of 28 x 5.8 x
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2.1 m covered with 200 micron UV stabilized
thermic sheets. It has four racks each with four
shelves for spreading the commodities. It also
consists of two industrial fans each with air flow rate
of 541 m’/ min to create the forced convection of hot
air inside the dryer as well as to remove the moist air
from the dryer. The temperature inside the dryer can
be maintained at desired level (30-50°C) depending
upon the commodities to be dried. The horticultural
commodities like, grapes, fig, onion, tomato and
chilli are found suitable to be dried in the dryer.

The experiments were conducted to dry the
grapes, onion and chilli to produce good quality
dried products. The temperature and humidity
profile of inside and outside air was monitored
throughout the drying process. The total drying time
was observed to be 131 h for drying the grapes from
an initial moisture content of 328.2% (db) to 22.6%
(db). The heat utilization factors were found to be in
the range of -0.92 to 0.35 for grapes and 0.07 to 0.88
for onion. The raisins obtained were analysed for the
physicO-chemical properties viz., moisture, TSS,
colour, acidity, reducing sugars and microbial load.
The quality was found to be on par with the premium
quality raisins available in the market. The dryer was
also used for dehydration of onions, figs & chilli and
the products were found to be of superior quality. The
cost of the multi mode solar dryer of five tonnes
capacity is Rs. 8.50 lakhs. This can save 49.50%
drying time and 54.50% labour cost. The cost to
benefit ratio was found to be 1:1.75 for grapes and
1:2.25 for onions as compared to the values 1:1.20
and 1:1.35 observed for conventional drying,
respectively.

Fig 72, Multi-mode solar dryer
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Livestock sector

Edible coating of meat with hydrocolloids and
cinnamon oil (Chennai centre)

Experiments were eonducted to identify and
develop a suitable edible coating of hydrocolloids
with cinnamon oil for preserving meat. The three
hydroeolloid combinations i.e. (i) chitosan and
cinnamon oil {0.05%) (ii) carrageenan, potassium
chloride, eitric acid and einnamon oil (0.05%) (iii)
sodium alginate, calcium chloride, citric acid and
einnamon 0il (0.05%) were examined. Cinnamon oil
in combination with hydrocolloids was applied to the
chicken breast using spraying, brushing and dipping
techniques (Fig 73). Further, three experiments were
also conducted to evaluate the effect of edible
eoatings of different hydroeolloids viz. chitosan,
carrageenan and sodium alginate with cinnamon oil
on the shelf-life of chicken breast stored under
refrigeration temperature (4+1°C). The results
revealed that chitosan in combination with cinnamon
0il (0.05%) had synergistic effect to extend the shelf-
life of chicken breast up to 7 days. The prepared
chicken nuggets from freated samples were rated
more acceptable by sensory panelists and had a
shelf-life up to 28 days at refrigerated conditions.

-,

(a) (b) (©)
Fig 73. Edible coating of meat with hydrocolloids an
cinnamon oil by (a) spraying (b) brushing (¢) dipping
technqgiues

Technology for the production of pouliry feed
using seafood industry waste (Mangalore centre)

The management of fish processing waste (i.c.,
viscera, frame, skin, fins and head) is a difficult task,
which create environmental pollution. These wastes
are good sources of protein and essential amino
acids. Hence, these fish processing waste need to be
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utilized for production of livestock feed. The process
protocols were developed for effective utilization of
fish waste to produce protein and long chain fatty
acid rich animal feeds. The process involved
preparation of fish silage (chopped raw materials
mixed with 3% formic and propionic acid in the ratio
of 1:1), drying (dried with crushed corn in the ratio
85:15 at 40 °C for 2 weeks) followed by feed
preparation as per ingredients mentioned in Table 5.
All the ingredients except vegetable oil were mixed
thoroughly in a large plastic basin and sufficient
amount of water was added to get the required
consistency. The mixed ingredients were subjected
to cooking for 45 min. The cooked material was
evenly spread on a tray and required amount of oil
was mixed. Ingredients were then introduced into the
pelletizer to get pellets. The prepared pellets were
oven dried at 45°C for 24 h. The feed was named as
'KVAFSU Ocean Poultry Feed' (Fig 74).

Table 5. Composition and quantity of different
feed ingredients

Ingredients Composition (%%)
Dried fish silage 5

Soyz bean meal 35
Crushed com 41

Rice bran 9.1

Calcite 2
Vitamin/ mineral premix 03

Salt 03
Vegetablc oil 5
Di-calcium pbosphate 2

Fig 74. KVAFSU ocean poultry feed
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Study on storage losses of food grains in FCI and
CWC warehouse and to recommend norms for
storage losses in efficient warehouse system
(Sponsored by FCI)

The aim of the study is to estimate the extent of
storage losses in food grains (wheat, paddy, rice and
maize) in FCI and CWC warehouses; to identify the
factors responsible for losses in storage; to arriving
at storage loss norms in different agro-climatic
regions/ states with respect to various factors and the
factors responsible for such losses; to suggest ways
and means to reduce the extent of storage losses in
different unit operations. This study covers 13 agro-
climatic regions covering 48 locations in 21 states
and one UT. The depots selected were 48 godown
and CAP storage.

Wheat storage loss or gain of wheat procured
under relaxed specifications during the year 2015-16
was determined under godown and CAP storage
systems in four agro-climatic regions comprising the
states of Punjab, Haryana, Uttar Pradesh, Rajasthan
and Madhya Pradesh. The results revealed that wheat
absorbed moisture and correspondingly the weight
of wheat increased in the range 0 0.41% t0 0.43% in
godown and 0.25% to 0.42% in CAP in three agro-
climatic regions except Upper Gangetic Plain, where
little losses in wheat was observed. Overall, there
was appreciable gain in weight of URS wheat
without any changes in quality parameters during
three months storage period of study.

Technology transferred /adopted

1. 57 units PDKV mini dal mills were sold by its
manufacturer during the period

2. Mahua seed decorticator (Bhubaneswar centre)

Process technology for preparation of beverage
from stone apple, mango, pineapple and aloe-
vera (Bhubaneswar centre)

4. Technology for preparation of probiotic finger
millet porridge (Coimbatore centre)

5. Honey-heating-cum filtration system
commercialized & licensed to AB Engineers
(Ludhiana centre)

6. Technology for preparation of fish patties and
fish chikuwa were transferred to a women
entrepreneur Smt Joyce Dias (Mangalore centre)

7. Technology for the production of protein rich
cassava pasta (Trivendrum centre)

8. Production of fried products from cassava
(Trivendrum centre)

9. Mechanized jaggery granulator (MoU with three
firms) (Anakapalle centre)

Success stories published

e Agro-Processing Centre for Turning Farmers
into Entrepreneurs (ICAR web:
http://www.icar.org.in/ dated 9-12-2015)

e Model Retail Outlet for Production of Hygienic
Chicken Meat was published in the "Yashogatha'
(Success stories) of (MAFSU, Nagpur centre)

Patents Filed

1. Manual mahua seed decorticator, (Bhubaneswar
centre)

2. Mahua stamen remover (Bhubaneswar centre)
Mini oil refining unit (Bhubaneswar centre)

4. Portable evaporative cooled vegetable storage
cabinet (Bhubaneswar centre)

Cocoa pod breaker (Coimbatore centre)
6. Onion Umbel Thresher (Coimbatore centre)

7. Process for the production of low-moist
gelatinised dough for using in cassava (tapioca)
papad making machine (Trivendrum centre).



Agro processing centres/ processing units established (2015-16)
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Sr.No. State

Name of the Centres Address

Total

1 Maharashtra

2 Uttarakhand

3 Karnataka

4 Odisha

5 Haryana
6 Manipur

7 Gujarat

8 Punjab

9 Uttar Pradesh

10 Srinagar

Total

PDKYV, Akola e Shri Shivanand Waghmare, Kanshivni, Akola
e Shri HimmatraoTekade, Ruikhed, Buldhana

VPKAS, Almora e Shri Puran Chander Pandey, Dhaspar,
Suwakhan, Bhanauli, Almora, Uttarakhand

UAS, Raichur e Millet Processing Unit :
Uttangi Village, Huvinahadagali, Bellary,
® Dhal Mill, Athanur Village Manvi, Raichur
OUAT, e Cashewnut processing
Bhubaneswar Kaluram Pradhan, Pitanpalli, Kalikote,
Ganjam
® Dal processing
SORD, Bhanjapadar, G.Udayagiri,
Kandhamal
® Dal Processing
Dharitri Sanchya Samiti, Siminai,
Dhenkana
® Oil processing
Pradyumna Sahu, Naranpur, Nilagiri
Balasore
CCS HAU, Hisar ® Smt Pooja Garg, W/o Sh Vikas Jain,
H No 435, Sector 9-11, Hisar—125005

CAU, Imphal e APC for training cum demonstration, CAU,
Iroisemba, Imphal

JAU, Junagadh e Ekta Mahila Sahkari Mandli
(Tribal Mahila Sangh).
Village—Vadala, Talala, GirSomnath.

PAU, Ludhiana e Baby oil expeller, S Gurpreet Singh, Churad, Muktsar

e S Husandeep Singh
Husandeep Agro Food Processing Model,
Ramuwal, Bhatinda

e S. Darshan Singh
Dogar Basti, Street-11, Faridkot
e S Igbal Singh
Flour Mill, VPO Dadha hoor, Ludhiana
e S Sukhwant Singh
“Sandhu Agro Food Processing”
Patti, Amritsar
ICAR-IISR, e Shri H P Vasisth, FAPRRO, Ghugial,
Lucknow Hariana, Hoshiarpur, Punjab
o Sri Himanshu Gangwar, Kuiyandhar, Kuiyankhora,
Farrukhabad, U.P.
o Sri Raghunath Singh, Sipian,
Hajpur, Hoshiarpur, Punjab

SKAUST & T, eM/s Kashmir Gulbadan, Habak Hazratbal
Srinagar Srinagar
e M/s Mannat Food Products, Bari Brahmana, Jammu

22
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AICRP on Plasticulture Engineering and Technology

The AICRP on Plasticulture Engineering and
Technology has total 14 co-operative centres
throughout the country. Four new centres were
started at BSKKV Dapoli; UAS, Raichur; ICAR-
CIGR, Makhdoom and NRCY, Dirang and one was
centre closed at CSKHPKYV, Palampur, during 2015-
16. The project has contributed in the development
and modification of technologies related to
plasticulture in horticulture, irrigation, intensive fish
culture and animal housing as per the need of the
mandated area of the centres. Following are the
specific achievements made by cooperating centres
during 2015-16.

Design and evaluation of Earth Tube Heat
Exchanger (ETHE) coupled greenhouse

For hot and arid region of Punjab (ICAR-
CIPHET, Abohar centre)

During study, ambient temperature as well as
ground temperature at different three depths (0.9 m,
1.8 m and 2.7 m) was recorded. During winter
months (December 2014 to January 2015), average
ambient temperature at Abohar was found as 13.5°C
whereas the average ground temperatures at 0.9 m,
1.8 m and 2.7 m depth was found as 16.5, 18.5 and
20.5°C, respectively. Thus ground temperatures at
= 1.8 m depth were found significantly higher than
the ambient temperature. Similarly, during summer
months (May 2015 to June 2015), average ambient
temperature at Abohar was found about 42°C
whereas the average ground temperatures at 0.9 m,
1.8 m and 2.7 m depth was found as 32°C, 31°C and
28°C respectively. It was found that when ambient
temperature was as high as 49°C, ETHE produced air
with a temperature of 34°C. It was also found that
increase in flow rate did not affect the temperature of
outgoing air significantly. At all flow rates, outgoing
air temperature varied between 31- 34°C.

A polytunnel (volume 6.44 M’) was constructed
over ETHE system (Fig 75) and potential of ETHE in
cooling the polytunnel was observed. When air with
25.44 m’/min flow rate was circulated through

ETHE pipes to cool the polytunnel, average
temperature inside polytunnel was found to be 41°C.
On the contrary, when the ETHE system was not
operated, average temperature inside polytunnel was
found to be 46°C. The average ambient temperature
in both the cases was found as 35°C. Further
performance evaluation of ETHE is still being
carried out. After this, appropriate volume of
greenhouse will be determined and the greenhouse
will be constructed over ETHE. Thus, results
underscored the potential of Earth Tube Heat
Exchanger (ETHE) for space heating during winter
and space cooling during summer.

3

For NEH Region (ICAR-RC NEH, Barapani
centre)

The earth air tube heat exchanger (EAHE) was
designed and constructed in the field for experiments
ofheating/cooling of polyhouse (Fig 76). The blower
was operated at one speed at 12.5 m’/h. However, the
length of flow changed from 12 m to 48 m inside the
heat exchanger. The performances of the heat
exchanger in terms of temperature difference of inlet
and outlet air was 10°C higher in 48 and 36 m length
of pipe as compared to 12 m and 24 m length. The
optimum length of heat exchanger for a flow rate of
12 m’/h was found to be 36 m as at this length
performance of the heat exchanger was comparable




ANNUAL REPORT 2015-16

with 48 m length. [
High speed of air is [
also necessary for
cooling/heating the
polyhouse as total f&
heat gain or loss will |
be higher as |
compared to low
speed. When the
inside temperature
of polyhouse was
higher, heat exchange was higher and it lowered at
low temperature difference. Therefore, to maintain
optimum temperature, the heat exchanger was only
operated at day time in summer and in night time
during winter. The blower was operated for 8 h from
9 am to 5 pm at day time in summer season and from
5 pm to 7 am at night time in winter season. The co-
efficient of performance of the EAHE with 36 m
length of pipe, total heat exchange was found to be
34.85 kW-h. In 24 h, total energy consumed by the motor
ofthe blower is 9 kW-h.

Enhancing the energy use efficiency of vegetable
based cropping system under protected condition
(ICAR-VPKAS, Almora centre)

A field experiment on vegetable based cropping
system (green onion-tomato-capsicum) involving
four treatments was conducted under two growing
conditions (polyhouse and open field) (Fig 77 ). All
the inputs required for vegetable cultivation and
outputs obtained were converted from physical to
energy unit measures through conversion
coefficients. When compared across growing
conditions, green onion yield under polyhouse
conditions was 48.9% higher than open field
conditions (65.6 kg/100 m’). Among treatments,
highest green onion yield was obtained with
recommended dose of carbendazim under both
polyhouse as well as open field conditions followed
by the treatment involving recommended doses of
carbendazim + cabofuran. Lowest green onion yield
was observed under control. In terms of net energy
return, energy profitability, energy use efficiency and
energy productivity; polyhouse conditions proved
better than open conditions while in case of specific
energy open conditions proved better.

Fig 76. Earth air tube heat
exchanger integrated
polyhouse for NEH region

F ig 77. Vegetable based cropping sysiem under
polyhouse and open field conditions

Development of improved aquaculture system in
mid hills ICAR-VPKAS, Almora centre)

The growth of the exotic carp; silver carp, grass
carp and common carp is better in the polytanks
followed by earthen pond, which might be due to the
better plankton production (1.6-1.9 ml/50 L. in
cemented pond; 1.8-2.6 ml/50 L in earthen pond and
2.4-3.2 ml/50 L in polytanks) at water temperature of
2.0- 23.2 °C). In Polytanks, growth of the Silver carp
was better (52.3%) from the cemented pond and
35.6% from the earthen pond. Similarly, growth of
the grass carp was better 129.0% from the cemented
pond and 90.8% from the earthen pond. The growth
of the common carp was better in polytanks as 67.0%
from the cemented pond and 39.0% from the earthen
pond. Among the three tested exotic carps,
maximum growth was recorded for grass carp
followed by common carp without any mortality.
The total plankton volume varied from 1.6-3.2 m1/50
L in different experimental ponds with maximum in
polytanks and minimum in cemented tanks. One
peak of the plankton population was observed during
the period of September-November.

Periphyton production on different types of coloured
plastic strips in freshwater ponds for enhanced fish
production (ICAR-CIFA, Bhubaneshwar centre)

In bamboo mat and black coloured plastic sheet
the light didn't penetrate to the back side, so there was
no periphyton growth on them (in the back side)



Fig /8 Pcnphylon producuon on dL!I'crem lypcb of
coloured plastic stripes in freshwater ponds

(Fig 78). Blue colour had more amount of periphyton
growth on it. The pond stocked with fish had
quantitatively low amount of periphyton on it than
the pond having no fish. 46.36% less periphyton was
observed on sheets in ponds with fish, which means
fish had eaten the periphyton. Two ponds of 0.1 ha
each were selected for this experiment. One pond
had five different colour plastic sheets for periphyton
growth and another without plastic sheets. Each
pond was stocked with 50 kg of fish (body wt of rohu
600-900 g). The fishes were reared for three months
and supplementary feed was given in both the ponds
with 2% fish biomass. The water parameters of both
the ponds showed no significant difference. At the
end of the experiment, 79 kg fish was harvested from
the pond with plastic sheet and 72 kg fish from the
pond without plastic sheets. The pond with plastic
sheets had 9.72% higher growth rate than pond
without plastic sheet.

Effect of different structures on protection of
cumin crop against adverse climate (JAU,
Junagadh centre)

Maximum temperature was recorded in plastic
film (Fig79a) structure during morning and evening
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hours, it was found maximum in insect net structure.
Minimum temperature was observed in green shade
net structure (Fig79b) followed by ambient
condition (control). Maximum relative humidity was
observed in green shade net structure. Minimum
relative humidity was observed in plastic film
structure and insect net structure during morning
hours and rest of the period, respectively. Maximum
light intensity was observed inside plastic film
structure and insect net structure during morning
hours and evening hours, respectively. However, it
was found higher in control than the structures.
Minimum light intensity was observed in green
shade net structure. Crop parameters viz., plant
height (27.60 cm), no. of branches per plant (9.20),
umbel per plant (16.40), seeds per umbel (10.80),
1000 seed weight of cumin (5.85 g) were observed
highest in plastic film structure followed by PP
nonwoven structure (Fig 79c¢). Minimum crop
parameters were found in control. Minimum blight

A3
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(c) PP Nonwoven structure (d) Insect net structure
Fig 79. a) plastic film structure (b) green net structure PP
Nonwoven structure (d) Insect net structure for protection of
cumin crop against adverse climate

intensity (9.38%), wilt incidence (9.40%) and seed
infection (7.50%) was recorded in plastic film
structure. Maximum diseases were observed in the
control followed by green net structure. Total aphids
(2.8) and thrips (7) per plant were observed
minimum in plastic film structure. Maximum aphids
(4.5) and thrips (20) were observed in green net

-



structure. Maximum yield of cumin (1267 kg/ha)
was observed in plastic film structure followed by PP
nonwoven structure (1062 kg/ha). Minimum yield of
cumin (758 kg/ha) was observed in control. Net
profit in plastic film structure is estimated to be Rs.
75,550 ha as compared with control.

Effect of protected environment on off-season
seedling raising of papaya (JAU, Junagadh
centre).

Maximum weekly average temperature (30.2°C) and
minimum weekly average temperature (27.0°C) was
recorded in walk-in-type tunnel and black shade net
house respectively. Maximum weekly average
relative humidity (41.9%) and minimum weekly
average relative humidity (22.9 %) was recorded in
walk-in-type tunnel and open field condition
respectively. Maximum weekly average light
intensity (46050 lux) and minimum weekly average
light intensity (24320 lux) was recorded in walk-in-
type tunnel and black shadenet house respectively.
Morphological observations of papaya seedlings
viz., seedling height (38.9 cm), collar diameter (5.05
mm), number of leaves per plant (14.75) and tap root
length (20.42 cm) were observed highest in poly-
cum-shadenet house followed by black shadenet
house whereas germination percentage (95%) was
observed highest in black shadenet house which was
at par with poly-cum-shadenet house. Quality
parameters of papaya seedlings viz., vigour index
(3699) and sturdiness (10.70) were observed highest

(d) Insect net structure

(CJ] Black shadenet ms

ANNUAL REPORT 2015-16

in black shadenet house followed by poly-cum-
shadenet house. Benefit cost ratio for papaya
seedling raised in different types of the structures
was more or less same i.e. 4.08 to 4.64.

Evolvement of mulching technelogy for bunch
type groundnut crop (JAU, Junagadh centre)

As compare to no mulch condition, germination
percentage, crop growth and healthiness is good
under mulch condition and it were best in silver black
plastic mulch. As compare to no mulch condition and
farmers' method. Crop parameters viz., plant height
(20 - 30 cm), number of branches (25 - 35), number
of leaves (50 - 64), number of flowers (5 - 15) were
found maximum under mulch condition and it were
best in silver black plastic. Numbers of weed per
square meter area (60) was found maximum in no
mulch condition
whereas it was
minimum (10-18) in
mulched condition. |
As the crop standing |«
in the field, details of |
the observations and
results will be
prepared after Fig80. Mu]chmg technology
completion of the for bunch type groundnut
field experiment. e

Effect of mulch and irrigation level on water use
efficiency and yield of water melon (JAU,
Junagadh centre).

Maximum vine length (2.30 m) and node per plant
(107.08) were found in silver black plastic mulch.
whereas those were minimum for no-mulch. For
black plastic mulch, vine length and node per plant
were 1.55 mand 68.58, respectively. Minimum weed
intensity (18.83 no/m’) was found in silver black
plastic mulch. Whereas, it were maximum (370.28
no/m’) for no mulch. For black plastic mulch weed
intensity was found as 32.92 no/m’. Maximum crop
yield (40.45 t/ha) was found in silver black plastic
mulch. Whereas, it was minimum (1.07 t/ha) for
control. For black plastic mulch crop yield was found
as 26.21 t/ha. Total depth of water applied were 199.1
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mm, 298.6 mm and 398.1 mm under 0.4, 0.6 and 0.8
ETc respectively. Maximum water use efficiency
(163.36 kg/ha-mm) was found under silver black
plastic mulch with 0.6 ETc irrigation level while it
was minimum (2.47 kg/ha-mm) under no mulch
condition with irrigation level of 0.8 ETc. Maximum
soil moisture (33.06 %) was found under silver black
plastic mulch with irrigation level of 0.8 ETc. While,
it was minimum (25.88%) for no mulch with
irrigation level of 0.4 ETc. Maximum soil
temperature (33.62°C to 35.50 °C) was found under
black plastic mulch with irrigation level of 0.4 ETc.
While, it was minimum (21.73°C to 23.09°C) for
silver black plastic mulch with irrigation level of 0.8
ETc.

Rain water harvesting and its utilization for
better water efficiency, plastics lined ponds and
low head gravity drip irrigation system. (BAU,
Ranchi cenire).

The size of plastic lined pond required for irrigation
of cultural command area (PET field and PFDC
field) is to be: side slope: 2:1, bottom of pond 15x 15
m, depth of pond 3 m and top surface of pond 27 x 27
m. The calculated plastic film required is 30.42 x
30.42 m including 1 m length for bunging in soil and
1 m for shrinkage of plastic film. Volume of water
that can be collected in this pond is 1359 m’. However,
actual volume of water collected in pondis 453 m’.

Effects of the photo selective nets on yield and
quality of tomato fruit (BAU, Ranchi centre).

The effect of various shade net materials (red, white,
green with 50% perforation) under temporary
structure was studied during cultivation of tomato in
comparison to open field condition. It was found that
under red shade net structure there is marked
reduction in temperature recorded that is between 2-
5°C in comparison to open field conditions. The
temperature reduction under white and green was
found to be between 1-2°C in comparison to open
field condition but it was not consistent. There was
reduction of around 50% in light intensity in
comparison to open field conditions. The plant
height under all the shade net structure was more
than open field conditions. But the stem girth in red
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shade net structure was more than white, green shade
netand open field conditions.

Design of gravity-fed drip irrigation system for
hilly areas (SKUAST-K, Srinagar centre).

It was found that the soil water potential reading was
zero on the days of applied irrigation and rainfall
showing the soil is
fully saturated or wet
and as the time
elasped the water
potential reading
increased. Irrigation
was applied when the
water potential

Fig 81. Gravity fed drip irrigation system for hilly areas

reading vary in the range of 30-40 centi bar.
Uniformity co-efficient variation along the lateral
and along the sub main was evaluated on the basis of
discharge from the emitters. Distribution co-efficient
variation along the lateral and along the sub main
was evaluated on the basis of discharge collected.
The uniformity coefficient of the installed gravity
fed system varied in the range of 90-94%.The water
distribution efficiency of the system was found in the
range of 65-75%. The emitter discharge was higher
in the rows closer to the end plug of sub main, the
reason might be the back pressure of plug. For
different micro tubes it was found that the discharge
was inversely proportional to the length of tube. The
water distribution efficiency found to be inversely
proportional to the length of micro tubes.

Comparative study of micro climate under
existing poly-house and shade net house
(MPUAT, Udaipur centre).

When fogging system was operated for 60, 120, 180
and 240 s with 30 min interval with continuous
operation of fan-pad system,; inside air temperatures
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decreased by 2.6 - 2.9°C as compared to outside
temperature from pad to fan along the width of
polyhouse. The mean inside air temperature was 4.2
- 6.2°C more as compared to outside air temperature.
Lengthwise variation of air temperature was 2.0°C
while height-wise air temperature increased by1.5°C
from 0.15 - 3 m height. Under same operating
conditions, inside relative humidity (RH) increased
by 7, 7, 8 and 6% respectively as compared to
outside RH from pad to fan along the width of
polyhouse. The mean inside RH increased by 8, 12,
16 and 18% respectively compared to outside.
Lengthwise variation of RH was 8% while height-
wise RH increased by 5%. It was lower at 3 m height
and higher at 0.15 m height.

Multiple use of water harvested from poly lined
farm pond and conjunctive use of ground water
(MPUAT, Udaipur centre).

To achieve multiple use of rain water harvested from
poly lined farm (Fig 82a) pond with adoption of the
fish farming technology surplus water is being
utilized for irrigation of vegetable crop i.e. onion
(Fig 82b). The onion seedlings have been
transplanted in the field under poly-mulched and un-
mulched plots of size 7.5 X 1.0 m at plasticulture
farm, CTAE, Udaipur with different levels of
irrigation i.e., 100, 90, 80 and 70% ET. Maximum
plant height (69.25 cm), no. of leaves per plant
(10.05) and bulb diameter (7.98 cm) was repedaly
under T -Irrigation at 100% ET + with white mulch.
The highest root length (7.36 cm), whole plant
weight (149.64 g), fresh weight of bulb (142.03 g)
and bulb yield/ sqm area (14202.50 g/sqm) was
observed with treatment namely, T, -Irrigation at
80% ET + with mulch which was found closely at par
with treatments other treatments condition. Though,

3 _ II,,. .,L

Fig 82 (a): Poly lined f pond (b): Onion seedling
field under poly mulch

ANNUAL REPORT 2015-16

all treatments of irrigation levels combined with
poly-mulching proved significantly best over un-
mulched treatments of irrigation levels. Further, the
lowest final plant height (54.09 cm), no. of leaves per
plant (7.59), bulb diameter (6.95 cm), root length
(5.65 cm), whole plant weight (119.69 g), fresh
weight of bulb (113.01 g) and bulb yield/ m’
(11301.25 g/sqm) was observed with treatment
namely, T,-Irrigation at 70% ET + without mulch.

Evaluation of plastic mulch for engineering
properties under onion cultivation (MPUAT,
Udaipur centre).

The forward speed [~
during the field testof |
mulch laying machine | z
was recorded in the |

range of 3.61 - 3.97 o= ~ =
km/h with the average | %+
operating speed of

3.78 km/h. The average theoretical field capacity
was 0.203 ha/h. Mulch films of thickness 20 pm , 25
um, 30 umand 35 uym wasrecorded as 0.198,0.198,
0.212 and 0.206 ha/h. The effective field capacity
was 0.096 ha/h. The average field efficiency with all
thickness was 47.45%. During the field test, the
average wheel slippage of 4.53% and an average
draft of 427 kgf. Quantity of plastic film required for
covering 1 ha area for 20, 25, 30 and 35 pm are
181.82, 227.27, 297.35 and 318.97 kg respectively.
Average production of onion in 60 m” experimental
plotwas 107.5 kg, whichis equivalent to 17.92 t/ha.
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( TRAINING AND CAPACITY BUILDING '

HRD budget utilization in 2015-16

Allocated budget (Rs. in lakhs) Budget utilized (Rs. in lakhs)

1.60 1.58

Following staff of ICAR-CIPHET Ludhiana/Abohar undergone training during the year 2015-16

Scientific Staff
Sr. Ne. Name of scientist & Title of training Duration Place
designation
1. Dr R K Gupta, Director Science Governance February 29- ASCI, Hyderabad
& management March 4, 2016
2. Dr Rahul Kumar Anurag, “Laboratory Quality =~ December 28,  NIPHM, Hyderabad
Scientist - System 2015 to January
Ms Surya Tushir, Management and 02, 2016
Scientist . Internal Audit as
Dr-Ar\./md Kumar Jaiswal, per ISO/IEC 17025-
Scientist 2005”
3. Dr Ramesh Kumar, Sr “New December College of
Scientist vistas in food 18-20, 2015 Technology and
processing with Engineering MPUAT,
quality assurance” Udaipur
4. Dr Sunil Kumar, Sr Scientist “New December College of
vistas in food 18-20, 2015 Technology and
processing with Engineering MPUAT,
quality assurance” Udaipur
5. Dr S K Tyagi, Head, AS&EC “Management November 30,  ICAR-National
Division Development 2015 Academy of
Programme on to Agricultural Research
Leadership December 11,  Management
Development ( A 2015 (NAARM),
pre —-RMP programme)” Hyderabad
6. Dr Dattatraya M Kadam, Training program October Central Institute for
Head, HCP Division, Abohar on , “Advances in 5-9,2015 Research on Cotton
Applications of Technology, Mumbai
Nano technology”
7. Dr Mridula D, Pr Scientist “Stress June 16-19,2015. ICAR-NAARM,
Management” Hyderabad
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Administrative Staff
Sr.No.  Name & designation Title of training Duration Place
1 Sh Raj Kumar, SAO Public November 16-21, NIFM, Faridabad
procurement 2015
2 Sh Gurdial Singh, UDC ICAR-ERP October 12- 14, ICAR-IASRI, New
Training 2015 Delhi
programme on
Implementation
Finance module
3 Sh Tarsem Singh Purba, HR and Payroll September 22- ICAR-IASRI, New
Assistant module 24,2015 Delhi
Sh Mohan Lal, Assistant
Sh Gurdial Singh , UDC
4 Sh Avtar Singh, Assistant HR and September 01- ICAR-TASRI, New
Sh Ashwani Kumar, UDC Payroll Module 04,2015 Delhi
Sh Rajinder Kumar Raheja, LDC
5 Sh Gurdial Singh, UDC Training on MIS- August 04- 05, ICAR-TIASRI, New
Sh Ashwani Kumar, UDC FMS 2015 Delhi
Sh R K Yadav, LDC
6 Sh Raj Kumar, SAO Stress June 16-19, 2015 National Academy of
Management Agricultural Research
Management
(NAARM), Hyderabad
7 Sh Manni Lal, AF&AO Accrual Accounting  June 22-27, NIFM, Faridabad
in Govt 2015
8 Sh B C Katoch, AAO Various Modules May 11-16, 2015 ICAR-TASRI, New
Sh Mohan Lal, Assistant using oracle ERP Delhi
Sh Rajinder Kumar Raheja, under MIS-FMS
LDC
Sh R K Yadav, LDC
Technical Staff
Sr. No. Name & designation Title of training Duration Place
1. Dr Mukund Narayan, Competence December 14-23, ICAR-NAARM,
Technical Officer Enhancement 2015 Hyderabad
Training
Programme for
Technical Officers
2. Sh Rajesh Kumar, Application of December 10-24, ICAR-CIAE, Bhopal
Sh Prithvi Raj CAD/CAM for 2015

designing and
manufacturing of
processing
equipments and
machinery




Trainings organized for various categories

Model Training Course on *“Post-Harvest
Management and Processing of Fruits and
Vegetables for Sustaining Horticulture Industry”

Department of Agriculture, Cooperation and
Farmers Welfare, Ministry of Agriculture and
Farmers Welfare sponsored eight days Model
Training Course on Post-Harvest Management and
Processing of Fruits and Vegetables for Sustaining
Horticulture Industry was organized by HCP
division at Abohar campus during November 17-24,
2015. Seventeen officers from horticulture/
agriculture/extension departments covering six
different states participated in the course. The
training comprised of series of lectures and hands on
training on post-harvest management and processing
of fruits and vegetables. The officers were
acquainted with the latest knowledge and
technologies on post harvest handling, packaging,
storage and processing of fruits and vegetables. They
were also exposed to machinery and tools required
for processing and value addition of horticultural
produce and extraction of high value compounds
from fruit waste. The participants were trained to
establish small scale processing unit and exposed to
existing fruit processing industry, small scale
entrepreneurs and processors of adjoining areas
through field visits.

Participants of model training course along with
faculty members
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Training on post-harvest management

Five days training on “Post-Harvest
Management” was organized for 19 Agricultural
officers from Vasantrao Naik State Agricultural
Extension Management Training Institute
(VANAMATI), Nagpur, Maharashtra at Ludhiana
campus during April 14-18, 2015. This training
program was sponsored by Agriculture Technology
ManagementAgency (ATMA), Nagpur.

Participants of training on post-harvest
management along with faculty members

Training on Post-Harvest Technology for Major
Crops & Livestock Produce of Odisha

ICAR-CIPHET has organized Officers training
on Post-Harvest Technology for Major Crops &
Livestock Produce of Odisha for the Agriculture
Officers/District Agriculture Officers of Govt. of
Odishaduring February 08-12,2016.

Participants of training on post-harvest technology
for major crops and livestock produce of Odisha
wlaong with faculty members
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Farmers training on Post-Harvest Management

TOT division, ICAR-CIPHET, Ludhiana has
organized a five days training programme on “Post-
Harvest Management” for 16 farmers from different
parts of Haryana during March 07-11, 2016.

Participants of farmers training on post-harvest
management along with faculty members

Entrepreneurship Development Program (EDF)

An Entrepreneurship Development Program
{(EDP) on “Aonla Processing and Value addition”
was organized from February 29 to March 2, 2016 at
HCP Division, ICAR-CIPHET Abohar. Four
farmers/ enirepreneurs from Rajasthan and Punjab

01 ncullural Cr r ssmg Division
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Distribution of certificates to the participants of EDP
on Aonla processing and value addtion

Hands on training du.ri:ng EDP on Aonla pocessing :
and value addition

wete participated in this EDP training. Hands-on
training was given to the participants for the
production of various products from Aonla such as
Aonla Juice, RTS, Squash, Murabba, Pickle, Candy,
mouth freshener, shreds etc. The participants have
shown keen interest in product development during
this training and expected to start their own business
in coming days.

Farmers training om “Use of Plastics in
Horticulture and Post-Harvest Management

AICRP on PET (Abochar centre) organized a
three days farmers training on “Use of Plastics in
Horticulture and Post-Harvest Management” during
September 22-24, 2015. Total of 23 farmers from
Abohar region participated and benefited from the

training programme.

Participants of farmers training “Use of plastics in
horticulture and post-harvest management”

Training cum exposure visit

Centre for Agriculture and Rural Development
(CARD), New Declhi sponsored training-cum
exposure visit of farmers from Maharashira was
organized during February 3 - 4,2016.

Participants of training-cum-exposure visit from
Maharashtra along with faculty members




Specialized training
Dried onion flakes and powder

Dr D M Kadam imparted hands on training to 5

entrepreneurs from Telangana and Maharastra
during December 14 -16, 2015. Dr V E Nambi, I/c
ITMU coordinated the training.

4 IGAR - CETRAL INSTITUTE OF POST FARVEST ENGINEERNG & TECHNOLOY
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Participants of specialized training on "Dried onion
flakes and powder” with faculty members

Entrepreneurship Development Program (EDP)

An Entrepreneurship Development Program
(EDP) on “Manufacturing of Peanut Butter” was
organized during August 6-7, 2015 at ICAR-
CIPHET, Ludhiana. Ms Sabarjit Kaur, a women
entrepreneur from M/s Gill Food Products, Jalandhar
(Punjab) was trained regarding the process.

Hon’ble member ASRB, Dr V N Sharda visiting the
peanuts products sold by Gill Food Products,
Jalandhar

Training programme on preparation of peanut
milk and paneer

Under “Mera Gaon Mera Gaurav” scheme one
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day training programme on preparation of peanut
milk and paneer was organized by Dr S K Nanda
(Team Leader), Dr Pranita Jaiswal, Dr R K
Vishwakarma and Dr Swati Sethi for farmers of
Bagga Kalan village on February 19,2016 at ICAR-
CIPHET, Ludhiana. Dr D N Yadav imparted the
training as resource person.

Participants of Bagga Kalan village under training

Training on Development of Polymeric Nano-
particles for Controlled Release Antimicrobial
Packaging Material

Mr Nichrous Mlalila, Research Scientist and Ph.
D Scholar, from The Nelson Mandela African
Institute of Science and Technology (NM-AIST) of
Tanzania has undergone research training on
“Development of Polymeric Nanoparticles for
Controlled Release Antimicrobial Packaging
Material” from April 21,2015 to September 17,2015
at ICAR-CIPHET, Ludhiana under Research
Training Fellowship for Developing Country
Scientists (RTF-DCS) — Award of Fellowship for
2014-15 sponsored by NAM S&T Centre, New
Delhi. Dr Dattatreya M Kadam, ICAR-CIPHET,
Ludhiana was supervisor.

Summer schools/winter schools

Summer School on “Advances in Processing,
Value Addition and By-product Utilization of
Livestock and Fish Produce”

ICAR sponsored 21 days Summer School on
“Advances in Processing, Value Addition and By-
product Utilization of Livestock and Fish Produce”
was organized at Ludhiana campus during July 8-28,
2015. Dr Armaan U M, as Course Director, Dr D N
Yadav and Dr Yogesh Kumar as Co-Course Directors
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Participants of summer school with faculty members

coordinated and organized the programme. Dr K
Alagusundaram, DDG (Engg), ICAR inaugurated
the event on July 10, 2015. There were 25
participants from different corners of the country.
During the course of summer school, 30 lectures and
27 hands-on practicals were conducted in well
equipped laboratories of ICAR-CIPHET, College of
Fisheries (GADVASU), College of Veterinary
Science (GADVASU) and College of Agriculture
(PAU), Ludhiana. Experts were invited from
different prestigious institutes such as ICAR-CIFE,
Mumbai; Madras Veterinary College, Chennai,
ICAR Head Quarter, New Delhi; BIS, New Delhi,
Crescent Marine Foods & Additives, Mumbai and
retired Professors from SAUs and CAUs. The
participants extended overwhelming applauds to the
organizers in the form of feedback.

Summer school on “Novel Approaches and
Technologies for Processing and Value Addition
of Agricultural produce”

ICAR sponsored 21 days Summer school on
“Novel Approaches and Technologies for Processing
and Value Addition of Agricultural produce” was
organized during August 04-24, 2015 at Ludhiana
campus. Dr S K Tyagi, Dr Manju Bala and Ms Surya
Tushir were the Course-Director and Co-Course-
Directors, respectively. Dr V N Sharda, Member
ASRB, New Delhi inaugurated the summer school
and released the compendium on the occasion. A
total of 31 participants in the rank of
Assistant/Associate professor from different SAUs
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across the country attended the summer school.
Summer school was a blend of lectures, practical's,
hands on experience, discussions, visits etc. The
summer school concluded on August 24, 2016. On
the occasion, Dr S M Illyas, Ex Project Director
(Distance Education Cell) & Head (CPGS), NIRD,
Rajendranagar, Hyderabad distributed the
certificates to all the participants.

Winter school on “Recent Advances in
Development of Automatic Systems/Machines for
Secondary Agriculture”

ICAR Sponsored winter school on “Recent
Advances in Development of Automatic
Systems/Machines for Secondary Agriculture” was
organized during November 18 to December 8,2015
at Ludhiana campus. Dr R K Vishwakama was the
Course Director and Dr Yogesh Kumar and Mrs
Leena Kumari executed as course co-directors. Dr N
S Rathore, DDG (Education), ICAR was the chief
guest for the inaugural session. Twenty participants
from different institution across the India attended
the winter school. The winter school provided a
platform for researchers to share scientific
knowledge and discuss advancements in the area of
secondary agriculture. Major topics covered in the
winter school include modelling of processing
operations, utilization of by products, hybrid
hydroponic, industrial waste management etc. Dr R
K Sinha, Director, CSIR-CSIO, Chandigarh graced
valedictory session and distributed certificates to the
participants.

Winter School
Hov. 18 1o Dex. 08, 2015

DDG (Education) ICAR, New Delhi, Dr NS Rathore
releasing the compendium of winter school
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Students Training

Sixty six students (graduation and post graduation level) from different universities/institutes were under

gone training at the institutes during 2015-16 on different topics related to post-harvest technology.

No. of
Students

[

Sr.

No.

1

10

11

12

Name of College /University

College of Agricultural Engineering

Duration of
Training

June 01-30, 2015

and Post-Harvest Technology (CAU)
Ranipool, Gangtok —737135 (Sikkim)

Dr Budhajirao Mulik College of

June 01-30, 2015

Agril Engg and Technology, Mandki

—Palvan

KK Wagh College of Agril Engg. &
Technology, Sacaswati Nagar,
Panchvati, Nasik, Maharashtra

Vaugh School of Agricultural
Engineering & Technology,
SHIATS, Allahabad, U.P

College of Home Science, CAU
University, Sangsanggre, Tura

(Meghalaya)

Agril. Engg. College & Research

June 01-30, 2015

July 01-31, 2015

July 03-31, 2015

Institute, TNAU, Kumulur, Trichy,

Tamil Nadu

Agril. Engg. College & Research

Institute, TNAU, Kumulur, Trichy,

Tamil Nadu

Department of Agricultural Process

and Food Engineering, College of
Agricultural Engineering , Acharya N
G Ranga Agricultural University,

Baptala, A.P.

Central Institute of Fisheries
Education, Mumbai

Department of Agricultural

Dec 01-31, 2015

Jan 05 —Feb 04, 2016

Engineering & Technology, School of
Engineering & Technology, Nagaland

University, Dimapur

College of Agricultural Engineering Feb 05 -May 31, 2016
& Technology (AAU), Godhra,

Gujarat

College of Agricultural Engineering, March 01- April 30,

Jawaharlal Nehru Krishi Vishwa

2016

Vidyalaya, Adhartal, Jabalpur (MP)

Aug 05- Sep 04, 2015

Sep 01-Oct 20, 2015

Sep 01-Sep 28, 2015

Degree

B.Tech
(Agril. Engg.)

B.Tech
(Agril. Engg.)

B.Tech
(Agril. Engg.)

B.Tech
(Food Tech.)

B.Sc

(Home Science)

B.Tech
(Agril. Engg.)

B.Tech
(Agril. Engg.)

M. Tech
(Agril. Engg.)

M. F Sc.
(PHT)

B.Tech (Agril.

Engg.)

B.Tech (Agril.

Engg.)

B.Tech (Agril.

Engg.)

10

10
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Professional Attachment Training

As part of the ICAR-FOCARS programme,
ICAR-CIPHET has assigned all its newly joined
scientists for three months professional attachment
training. Considering the scientist's academic
background and Institutes prospect, [CAR-CIPHET
has deputed its new scientist to Central
Research/Academic Institutes or State Agricultural
University for professional training. The knowledge
eamed during the course of training programmes
would lay a strong foundation in our scientific
fraternity in the field of post-harvest processing.

¢ Er Akhoon Asrar Bashir did his training work
at Agricultural Engineering College and Research
Institute, Department of Food and Agricultural
Process Engineering, TNAU, Coimbatore from 11
May to 10 Aug, 2015. He worked on 'Performance
Evaluation of Double Stage Centrifugal Dehuller for
Millets' under the guidance of Dr N Varadharaju,
Profand Head, PHTC, AEC&RI. During the training
Er Akhoon also visited College of Agricultural
Engineering, Kumullur and IICPT, Thanjavur. The
training was successful in imparting practical
experience in different aspects of post-harvest
processes and advanced concepts of testing and
analysis which will aid in Er. Akhoon's future
research endeavors.

+ Er Indore Navnath Sakharam has undergone
the training at Department of Food and Agricultural
Process Engineering, Agricultural Engineering
College and Research Institute, Tamil Nadu
Agricultural University, Coimbatore w.e.f. 11 May to
10 Aug, 2015. Er Navnath was trained on “Effect of
pre-treatment on Blackgram milling and
performance evaluation of TNAU black gram
dehuller” under the supervision of Prof T Pandirajan.
In this training programme he studied different pre-
milling treatments of black gram dehulling, design of
TNAU black gram dehuller and optimizing machine
parameters to evaluate performance of dehuller for
different pre-milling treatments. The knowledge
acquired during through this training would help Er.
Indore to continue his research work in the area of
grainmilling.
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< Mr Ajinath Shridhar Dukare has undergone
three months professional attachment training in the
area of nanotechnology from Chemical and Bio
Chemical Processing Division (CBPD), ICAR-
CIRCOT, Mumbai we.f. November 12, 2015 -
February 11, 2016. He was trained on “Nano starch:
Preparation and characterization” under the
supervision of Dr N Vigneshwaran. The training
program was successful in imparting practical
experience in the working of basic instruments and
other techniques (Such as high speed
homogenization, particle size analysis, Ultra
centrifugation, differential scanning
calorimetry(DSC), fourier transform infrared
spectroscopy (FT-IR), x-ray powder diffraction
(XRD) analysis, scanning electron microscope
(SEM), and transmission electron microscope
(TEM)) associated with nanotechnology science.
The knowledge earned during the course of training
programme may helpful in our scientific fraternity to
carry out further research in the area of nano
composite, biodegradable polymer, nano packaging
and food processing. The three month attachment
training has provided ample knowledge for
professional, personal growth and future research
endeavors.

s Er Bibwe Bhushan Ratnakar has done the
training at ICAR-Central Institute for Cotton
Research, Mumbai w.e.f November 12, 2015 -
February 11, 2016. He worked on “Study on
Rheological Behaviour of Nano-crystalline
Cellulose (NCC)” under the supervision of Dr N
Vigneshwaran. The training was successful in
imparting practical experience in handling a
rheometer unit, nano-cellulose pilot plant facility
and also other lab scale instruments of specific
importance such as ultra-high pressure homogenizer,
particle size analyzer, freeze drier, scanning electron
microscope etc. The three month attachment training
has provided generous knowledge for professional
and personal growth. The knowledge earned during
the course of training program may lay a good
foundation in the areas of application of
nanotechnology in food processing.
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( TECHNOLOGIES TRANSFERRED/ LICENSED '

Following technologies were transferred during the year.

S.No. Technology Contracting Party License Fee (Rs.)  Date
1 Groundnut flavoured Mr Dinesh Soni, 15000.00 Jun 16, 2015
beverage, curd and s/o Sh. Satish Kumar Soni,
paneer D-26, DDA Flats MIG,
Saket, New Delhi. 110 017
2 Dried onion flakes and Mr TVL Narasimha Rao 50000.00 Dec 16, 2015
powder 6-3-199/5, Prem Nagar,
Khairathabad,
Hyderabad.500 004
3 Dried onion flakes and =~ Mr Yashodeep Sadashiv Shinde 50000.00  Dec 16, 2015
powder Loknete Tukaram Patil Nagar,
Chandwad Road,
Manmad, Nasik
4 Process for making M/s Organic World, 35000.00  Mar 05,2016
green chilli puree & Ranchhod Krupa,
powder Dharmaj-388 430, Petlad, Anand

= in

Dr 8 N Jha handing over license certificate of process technology of “groundnut flavoured
beverage, curd and paneer” to Mr Dinesh Soni, New Delhi on June 16, 2015
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Dr R K Gupls, Director, ICAR-CIPHET handing over the license centificate of “process
technology for dried onion flakes and powder™ to esrtreperensurs on Decamber 16, 2015

D B K Gupte, Ditector [CAR-CTPHET handing over the Heense corti Beate
of “green chilli pures & powder technolopy™ to M/s Organdc World, Anand on March 5, 2016
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| EXTENSION ACTIVITIES '

Participation in Exhibitions/Melas:
During the period, the institute has participated in the following Exhibition/Melas to showcase its technologies.

Sr.No Exhibition/Mela Date Place
1 Agri-Intex, 2015 July 17 -20, 2015 Coimbatore, Tamil Nadu
2 Agricultural Exhibitions, 2015 Aug 20 -21, 2015 Motihari, Bihar
3 Kisan Mela Sep 25-26, 2015 PAU, Ludhiana
4 TASOWA (Delhi Chapter) Nov. 31 Oct -01,2015  Pandara Park, New Delhi
5 ;I'(l;;aSSth Global Economic Summit Expo Nov. 19 -21, 2015 World Trade Centre, Mumbai
6 IITE-2015,World Fisheries Day, 2015 Nov. 21, 2015 Pragati Maidan, New Delhi
7 Soil Day Dec. 05, 2015 Samarala, Ludhiana
8 Kisan Mela, 2016 March 18-19, 2016 PAU, Ludhiana
9 Krishi Unati, 2016 March 19 -21, 2016 IARI, Pusa, New Delhi

World Soil Day at Samarala, Ludhiana, December 05, 2015




Pamphlets/Posters
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Pamphlets and Posters of 20 technologies in Hindi and English were prepared and printed.
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Updated Video of the ICAR-CIPHET
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In this era of social media, ICAR-CIPHET has updated its old video film that portrays glimpses of recent
salient achievements and infrastructure of the institute in a brief way. The film is being displayed in the
exhibitions, melas and other such platforms.

HECIPHET SAGA

Screen shot of the ICAR-CIPHET updated video

Radio Talks

Scientists from ICAR-CIPHET, Ludhiana & Abohar Campuses has recorded radio talks on various topics
during 2015-16. The talks were broad casted through All India Radio, Jalandhar under "Do Duni Chaar”
programme. List of topics and scientists who contributed to the programme are given below:

S.No Title of the programme Scientist
1 Importance of Post-Harvest Management for value addition of crops Dr R K Gupta, Director,
ICAR-CIPHET
2 Importance & Establishment of APCs and animal feed from potato Dr S K Nanda
waste
3 Drying and dehydration of onion, garlic, ginger, turmeric and Dr D M Kadam
their value addition
4 Grading and waxing of kinnow and value added products of anola Dr P C Sharma
5 Production of dairy analogues from groundnut and soybean Dr D N Yadav/
Dr Sangita Bansal
6 Post-harvest handling and value addition of fish , meat and pouliry Dr A U Muzadaddi
7 Minimal processing of fruits and vegetables Dr R K Vishwakarma,
8 Qil seed processing specific to mustard processing and by-product Dr § K Tyagi,
utilization
9 Value addition of coarse cereals (maize, sorghum and pear] millet) Dr Mridula D
10 Guava, pomegranate, ber processing and valuc addition Dr Ramesh K Jangra
11 Covered cultivation (Poly house + shade net + insect net) of Mr Sakharam Gajan Kale
vegetables
12 Proeessing of green and red chilli for value addition Ms Kriti R Jalgaonkar
13 Skill development and entrepreneurship opportunities Dr Ranjeet Singh
in the field of post-harvest technologics
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Farmers/ Officers/ Students visited ICAR-CIPHET, Ludhiana during 2015-16

ANNUAL REPORT 2015-16

Sr. No Organization/Institute Visitors* Date
1 Participants of Summer School on EDP from PAU, Ludhiana 22 (0) July 15,2015
2 BTM, ATMA, Giyaspur (MP) 21(F)+01(0) July31,2015
3 GN Patel College of Dairy Science & Food Technology, 39(S)+ 04 (O) Aug 5, 2015
S Dantiwada Agricultural University, Sardarkrushinagar
4 ATMA Vidisha (MP) 18 (F) + 02 (O) Sep 10, 2015
5 ATMA, Vidisha (MP) 18 (F)+ 02 (O0) Sep 25, 2015
6 PAU, Ludhiana, Punjab 05 (F) + 01 (O) Oct 14,2015
7 SGGWY, Fatehpur Sahib 26 (S)+01(0) Oct 31, 2015
8 PAU Ludhiana 26 (S) + 01 (0) Nov 2,2015
9 KCAET, Kerala Agril. University, Tavanur, Kerala 38(S)+02 (0) Nov 2, 2015
10  College of Agril. Engg., University of Agricultural Sciences, Raichur 60 (S)+ 02 (O) Nov 4, 2015
11 PAU, Ludhiana, Punjab 16 (O)+01 (O) Nov 5, 2015
12 Department of Food & Nutrition, PAU, Ludhiana 10(S)+01(0) Nov 30,2015
13 ATMA, Vidosha (MP) 16 (F)+01 (O) Dec 9, 2015
14  College of Agriculture, Hassan, University of Agricultural Sciences, 60 (S)+02 (0) Dec 10, 2015
Bengaluru
15 CHF, CAU, Pasigaht Arunchal Pradesh 14 (S)+1 (O) Jan 05, 2016
16  Pipria, Hoshongabad 09 (F) +01 (0) Jan 28,2016
17  Office of Deputy Director Agril., Ajmer, Rajasthan 96 (F) + 02 (0) Feb 09, 2016
18  ATMA, Chhattisgarh 25 (F) 01 (O) Feb 09, 2016
19  Dr. S.K. Acharya, College of Horticulture 39 (S) 01 (O) Feb 22,2016
SD Agricultural University, Gujarat
20 University of Kashmir 19(8)02(0) March 07,2016
21  Office of Deputy Director Agril., Ajmer, Rajasthan 40 (F)+02 (O) March 16, 2016
22 Department of Horticulture, Alwar, Rajasthan 29 (F) + 01 (O) March 17,2016

* O: officers, F: farmers, S: students

I
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Distinguished Visitors
Following distinguished personalities of different national and international organizations visited the
institute during 2015-16.
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S No Visitor Details Date of visit
1 Extension functionaries from Kenya, Liberia and Malawi July 29, 2015
2 Dr Alagusundaram K, DDG (Engg), ICAR, New Delhi July 11, 2015;
January 28, 2016
3 Dr Harinder P S Makkar, FAO, Rome August 11, 2015
4 Dr N S Rathore, DDG (Edu), ICAR, New Delhi November 25, 2015
5 Dr R K Sinha, Director, CSIR-CSIO, Chandigadh. December 08, 2015
6 Faculty and students from University of Illinois, USA January 13, 2016
7 Sh Chhabilendra Roul, Additional Secretary (DARE) & Secretary January 16, 2016
(ICAR), New Delhi
8 Dr Gurubachan Singh, Chairman, ASRB February 27, 2016
9 Prof Matthew Prasad, Vice-Chancellor VCSG Uttrakhand February 08, 2016
University of Horticulture and Forestry, Bharsar.

Extension functionaries from Kenya, Liberia and Malawi interacting with ICAR-CIPHET Scientific fraternity
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| EVENTS ORGANIZED '

Research Advisory Committee (RAC) Meeting

The first meeting of newly constituted (2015-17)
RAC was held during May 07-08, 2015 at ICAR-
CIPHET, Ludhiana. RAC was with the view that
ICAR-CIPHET should act as repository and leading
disseminator of information for post-harvest sector,
coordinate the national efforts to address its mandate
and evolve business models for speedy adaptation of
the results. They also advocated the integration of
advancements in contemporary sciences and
technology in PHT. The RAC appreciated the strong
R&D infrastructure created at ICAR-CIPHET.
Report/ salient achievements of completed research
projects (total 13) after previous RAC meeting were
also presented and discussed during the meeting.
Apart, 14 new project concepts were discussed. On
new proposals, RAC team made valuable
suggestions/recommendations for betterment and to
convert those in the form of future projects of the
institute.

TR

ICAR CENTRAL IHS‘TIWTEOF POST HAR\’EST ENGINEERING & TECHNOLOGY

Research Advisory Committee (RAC) with ICAR-
CIPHET staff

The 2* RAC meeting was held during March 20-
21, 2016 at ICAR-CIPHET, Ludhiana. In this
meeting, total 29 new project concept notes were
presented by the scientists/ PIs as pre RPF-I
documents. In order to have first-hand experience of
the infrastructure and facilities available at ICAR-
CIPHET, Chairman and members of the RAC visited
different laboratories and facilities. Some of the

general recommendations of the research advisory
are: at the national level, expectations are much more
high from CIPHET but achieve one high potential
target for highlighting institute name nationally and
internationally, mechanisation pertaining to PHET
should take place first in the institute, adopt 1 or 2
village for technology demonstration and feedback,
modern day tools, sensors, imaging systems,
materials, design protocols/software, simulation
techniques, statistical analysis tools, developments
in industrial chemistry, biotechnology, IT need to be
deployed in research projects for development of
processes, equipment, machinery, pilot plants and
systems.

| .
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2" RAC meeting, March 20-21, 2016
Institute Research Council (IRC) Meeting

The 24" Institute Research Council Meeting was
held during June 6-7, 2015 at ICAR-CIPHET,
Ludhiana. Dr Nawab Ali, Former DDG (Engg),
ICAR, New Delhi and Dr W S Dhillon, Director,
PHPTC, PAU, Ludhiana were the invited experts.
Director, ICAR-CIPHET highlighted the importance
and need of inter-institutional research and informed
the house that some of the new projects were framed
in collaboration with different crop based ICAR
institutes. Member secretary presented action taken
report on suggestion/recommendation of the IRC
held during June 20-21, 2014. Salient achievements
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of individual divisions were presented by respective
HODs followed by presentations of RPP-I, IT & II1.
Experts appreciated the scientific, technical and
other staff of ICAR-CIPHET for transforming the
institute into a pleasant campus. They expressed their
happiness towards the progress of the institute and
said that the institute has grown enough to take up
challenging research in the area of post-harvest
engineering and technology.
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24" Institute Research Council (IRC) Mt;eling
(June 6-7, 2015)

XI Biennial workshop of AICRP on Plasticulture
Engineering & Technology (PET)

The XI Biennial workshop of AICRP on PET was
organized at SKUAST-K, Srinagar during
September 10-12, 2015. Dr K Alagusundram, DDG
(Engg) was the chief guest of inaugural session, Dr
Tej Pratap, Hon'ble Vice-Chancellor, SKUAST-K,
Srinagar presided over the session, Dr K K Singh,
ADG (FE/PE) and Dr R K Gupta, Director ICAR-
CIPHET were the Co-Chairmen of the session. Dr S
K Nanda, I/c PC (PET) presented the progress report
of the scheme during inaugural session. An industry
session was organized after the inaugural session. Dr
K Yella Reddy, Director (A&R), WALAMTARI,
Hyderabad and Dr Nazir Ganai, ADR, SKUAST-K,
Srinagar were the experts. In the workshop, results
and achievements of last two years 2014-15 all were
discussed and technical programme for next two
years was finalized. 13 cooperating centres.
Research scientists from all the centres, farmers,
govt. officers and others participated in the
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workshop. Three industry representatives Mr Anand
Zambre, Vice President— Agri Business, M/s ESSEN
Multipack Ltd, Rajkot, Gujarat; Mr Vijay Bansal
M/s Reliance Industry Ltd., Chandigadh and Mr
Parminder Singh, M/s Blue Stallion Equipments
(Pvt.) Limited, Ludhiana, Punjab shared their views
on importance of plastics in agriculture and briefly
presented their company profile. On this occasion,
two technical bulletins and a folder were also
released.

e|gr.?

XI Biennial workshop of AICRP on PET,
SKUAST-K, Srinagar (September 10-12, 2015)

XXXI Annual workshop of AICRP on Post
Harvest Engineering & Technology (PHET)

AICRP on PHET organized 31" Annual workshop at
Department of Food and Agricultural Process
Engineering, Agricultural Engineering College and
Research Institute, TNAU, Coimbatore during
January 4-6,2016. The workshop was chaired by Dr
K Alagusundaram DDG (Engg), ICAR and graced
by Dr S N Jha, ADG (PE), Dr R K Gupta, Director,
ICAR-CIPHET Ludhiana, Dr C Divakar Durairaj,
Dean, AEC&RI, TNAU and Dr M Maheswaran,
Director (Research), Dr S Ganapathy, Professor and
Head, TNAU. About more than 95 scientists
participated in this workshop. Dr K Ramasamy,
Vice-Chancellor, TNAU, Coimbatore was the chief
guest and he informed and enlighten the gathering by
expressing the need to exploit steel manufactured
from Salem for food processing machinery. Dr K
Alagusundaram, emphasized on the consortium and

-
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XXXl Annual workshop of AICRP on Post-Harvest engincering & Icclmology (PHET)

TNAU, Coimbatore (January 4-6, 2016)

value chain mode of research rather than the
conventional way of research which will facilitate
the delivery of benefits to farmers immediately. Dr S
N Jha, presented the progress and achievements of
AICRP on PHET centres during last one year. Three
publications were released during the workshop.

Pakhwada on mass awareness against residue
burning

To create awareness among farmers about ill effects
of residue burning and available interventions for
management of wheat residue. Abohar campus has
organized a Pakhwada on "mass awareness against
residue burning", during April 16-30, 2015. The
theme of the campaign was 'Vatavaran Ko Bachao,

‘Seminar organized at village Kerakhera on mass
awareness against residue burning on April 29, 2015

Bhuse Ko Na Jalao' and 'Khet Ke Avsesh, Khet Main'.
Two seminars were organized at village KeraKhera
(Abohar) on April 29, 2015.

Communal Harmony Week-2015

The Institute observed Communal Harmony
Campaign and the Fund Raising Week meant to

Communal Harmony week 2015 (Nov 19-25, 20135)
spread the message of Communal Harmony and

National Integration to the people of the country
during November 19-25,2015.

Expertlecture on Introduction and Importance of
Soil Health Card

A special lecture on “Introduction and Importance of
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Special lecture on Intmductlon and ]mpnn.mce of
Soil Health Card

Soil Health chstnhut[on programme organised at
Pawat village, Ludhiana.

Soil Health Card” on December 2, 2015 was
organized to sensitize the ICAR-CIPHET staff as
well as farmers. The lecture was delivered by Dr
Kuldip Singh, Sr Soil Analyst, Department of Soil
Science, Punjab Agriculture University, Ludhiana.
The scientists of the institute also participated and
assisted KVK, Samarala in distributing the soil
health card to farmers and igniting them about the
importance and uses of soil health card. The function
was organized at Pawat village of Ludhiana District.

Swa-Rozgar Mela

A Swa-Rozgar Mela on food processing was
organized in collaboration with Dept of Employment
Generation and Training, Punjab. About 50
entrepreneurs took part in Rozgar Mela. Deputy
Director, Employment Generation and Training,
Fazilka explained about different schemes of Central
and State Govt to develop self-employment.
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Jai Kisan Jai Vigyan Week

On the occasion of the birth anniversary of two
former Prime Ministers (Shri Atal Bihari Bajpayee
and Late Shri Chaudhary Charan Singh) of India,
“Jai Kissan Jai Vigyan” week was organized during
December 23-29, 2015 at both campuses of ICAR-
CIPHET. Various farmer awareness programmes like
scientist-farmers interaction, showcasing of
technical know-how, post-harvest tools, machinery
and products, group discussions on post-harvest
management etc were conducted. Dr Ranjeet Singh
and his team elaborated the importance of science in
agriculture specially post-harvest management and
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Ms Sarabjeet Kaur, Gill food products, Jalandhar
honoured by Dr B R Verma, Former Dean, College
of Agriculturral Engineering, PAU, Ludhiana

value addition of agricultural produce to the school
children of Government Sr Secondary School, Ayalli
Kalan, Dist. Ludhiana. At Abohar campus, farmers
from Jhalawar district of Rajasthan visited the
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campus. On December 26, 2015, a 'Kisan Goshthi'
was organized in collaboration with Department of
Agriculture, Punjab at village Bhangala, Dist.
Fazilka. About 100 farmers attended the meet.
Detailed interaction about processing and
management of horticultural crop was held and
facilities like kinnow waxing unit, APC, canning line
were demonstrated. Progressive entrepreneur Mr
Jain (Nishan Foods Abohar) also shared his
experiences related to processing and value addition
of various fruits in his processing unit. On this
occasion an upcoming entrepreneur Ms Sarabjeet
Kaur, Gill Food Products, Jalandhar (Punjab),
trained by ICAR-CIPHET was honoured by the Dr S
R Verma, Former-Dean, College of Agricultural
Engineering, PAU, Ludhiana in concluding day
ceremony, on December 29, 2015. During his
remark, Dr S K Nanda, I/c Director, ICAR-CIPHET
told that agriculture cannot progress as whole
without the significant involvement of agro-based
entrepreneurs. We need to focus on skill
development among the youth of the country
through training and demonstration as well as
outreach programme in the area of post-harvest and
value addition. Dr D N Yadav convener of the
programme also told that to fulfill the dream of
“Make in India” mission, the ICAR-CIPHET will
organize more agri-business incubation and
entrepreneurship development programmes in the
imminent future.

Vigilance Awareness Week

Vigilance Awareness Week during October 26-31,
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Mr Kamal Deep, Asstt. Commissioner of Income Tax,
Ludhiana discussing various perspectives of vigilance
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2015 was organized. The week started with the
pledge taking ceremony which was observed at both

Pledge taking ceremony at Abohar Campus

the campuses. Different events such as workshop,
poster and slogan competition etc. were organized.
Mr Kamal Deep, Asstt. Commissioner of Income
Tax, Ludhiana discussed various perspectives of
vigilance in the workshop. The week concluded on
October 31, 2015 with presentation of awards and an
appeal by the Director, ICAR-CIPHET, Ludhiana to
the institute's employees to be honest and vigilant.

26" Foundation day of ICAR-CIPHET

The Institute celebrated its 26" foundation day on
December 29, 2015. Dr S R Verma, Ex-Dean,
COAE, PAU, Ludhiana was the Chief Guest and Dr
Ashwani Kumar, Former Director, ICAR-ITWM,
Bhubaneswar (Odisha) and Prof (Dr) Jai Singh, Ex-
OSD, ICAR-CIPHET, Ludhiana graced the occasion
as Guest of Honour. On this auspicious occasion, the
Chief Guest, Dr S R Verma emphasised to develop
the strong linkages with all the stakeholders at
National as well as International level. Dr Ashwini
Kumar emphasised in his speech about the need for




multi-disciplinary approach in research activities
and also addressed about the need for skill
development among youth. Prof Jai Singh
highlighted about minimizing and utilization of
waste, setting up of mini pilot-plant, adoption and
creation of process villages, reinforcing the ICAR-
CIPHET as a brand by establishing a sale centre
exclusively for ICAR-CIPHET developed food
products etc. All the dignitaries asked the ICAR-
CIPHET scientists to address the post-harvest related
issues in a holistic manner towards the loss reduction
and value addition for making the agricultural, a
more attractive and profitable sector. Director,
ICAR-CIPHET has shared the institute progress and
significant R&D developments during the year 2015
such as ber destoner, date palm decorer, extrusion
processing, detection of aflatoxin in milk using FTIR
and many more.

National Science Day

National Science Day was organized on February 26,
2016. The theme was “Make in India — Science &
Technology driven Innovations”. A seminar was
organized for Class 10-11" students of Partap Public
School, Ludhiana. Dr R K Gupta, Director, ICAR-
CIPHET, Ludhiana delivered a lecture on the theme
and enlightened the students regarding Post-harvest
Engineering researches. Scientific staff of TOT
division has showcased the institute's laboratories,
agro processing centre and other facilities to the
students.

ICAR-ASRB Examinations

ICAR-CIPHET, Ludhiana is a nodal centre for
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online examinations conducted by ASRB and ICAR.
Online NET/ARS (Preliminary) examination 2015
was conducted at ICAR-CIPHET, Ludhiana during
December 04-10, 2015. This examination was
conducted in three slots per day and total 877
candidates from different disciplines were allotted to
the centre for entire examination period.

ICAR-AIl India entrance examination for admission
to UG-2016-17 and AICE SRF (PGS) was conducted
byilnstitute during May 21-22,2016 at Ludhiana.
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( LINKAGES AND COLLABORATIONS '

Radio talk on Agri-Business Incubation (ABI):
Anola Processing

Mr Gurvinder Singh Sandhu and his team from
All India Radio Jalandhar visited ICAR-CIPHET,
Abohar incubation facility and recorded a radio talk
on Agri-Business Incubation (ABI): A4nola
processing with Dr Dattatreya M Kadam, I/c Head
HCP on February 09, 2016 and interacted with
incubates.

Dr Ramesh Kumar, Er Sakharam Kale and Er
Kirti Jalgaonkar delivered a radio talk on 'Guava
processing'; 'Mushroom cultivation in hot and arid
region' and 'Covered cultivation of vegetables';
'"Processing of red chillies', respectively under 'Do
Duni Chaar' programme of AIR Jalandhar.
Implementation of Mera Gaon Mera Gaurav
Scheme

An innovative Scheme “Mera Gaon Mera
Gaurav” (My Village My Pride) of Hon'ble Prime
Minister of India is also started to the Institute. The
objective of the scheme is to provide required
information, knowledge and advisories on regular
basis to farmar by adopting villages. Dr D N Yadav,
Sr Scientist, TOT Division, is nominated as Nodal
Officer for the Scheme at ICAR-CIPHET. Ten teams
of scientists were constituted in this regard. The team
of scientists visited the nearby villages of Ludhiana
and interacted with different village officials/
farmers and informed them about the Scheme. The
ICAR-CIPHET has yet adopted 38 villages in
Ludhiana district. The Scheme is suppose to promote
the direct interface of scientists with the farmers to
hasten the lab to land process especially in the area of
post-harvest sector.

Testing centre for post-harvest technology machine
and equipment:

ICAR-CIPHET, Ludhiana has received Rs. 1.42
crores fund for post-harvest technology machine and
equipment (PHTME) testing centre proposal from

DoAC, Ministry of Agriculture and Farmers Welfare,
Govt. ofIndia, New Delhi.

All India Radio (Jalandhar) programme on “Deo
Duni Chaar”

A series of programmes on Post-Harvest
Technology under the title “Do Duni Chaar” was
started by ICAR-CIPHET, Ludhiana. The
programme contains 13 talks on different topics
related to post-harvest management and value
addition of agricultural commodities. The
programme was broadcasted on every Sunday w.e.f.
December 6, 2015 onwards in Dehati programme at
7:00 pm from All India Radio, Jalandhar.

Signing of MOU with NIFTEM, Kundli, Haryana

ICAR-CIPHET, Ludhiana has signed a
memorandum of understanding (MOU) with
National Institute of Food Technology and
Entrepreneurship Management (NIFTEM), Kundli
on June 18, 2015 during national conference on
Sustainability Issues of Food Processing Sector
(SIFPROS-2015). This MOU will lead to
strengthening, betterment and benefit of both the
organizations mutually and will enable the ICAR-
CIPHET to jointly organize seminars, conferences
workshops, short-term education programmes on
topics of mutual interest, to jointly propose and
engage in research or training programmes
sponsored by funding agencies and to invite each
other's faculty to participate therein. Dr K
Alagusundaram, Deputy Director General (Agril
Engg), ICAR, New Delhi; Mr Ranglal Jamuda,
Secretary, MOFPI, New Delhi and Chancellor,
NIFTEM; Dr Ajit Kumar, Vice-Chancellor,
NIFTEM; Mr Rakesh Kacker, Director, India
Habitat Centre, New Delhi; Dr Ashutosh Upadhyay,
Acting Registrar, NIFTEM and other officials of
ICAR-CIPHET, Ludhiana and NIFTEM were
present on the occasion.
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Dr R K Gupta, Director ICAR-CIPHET, signing
MOU with NIFTEM, Kundli
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l AWARDS AND RECOGNITIONS '

ISO9001:2008 renewal to ICAR-CIPHET

ICAR-CIPHET, Ludhiana has been awarded ISO
9001:2008 certificate for operating Quality
Management System on February 17, 2014 till
February 16, 2017. In order to observe proper
implementation of Quality Management System in
compliance with ISO 9001:2008 at ICAR-CIPHET,
annual surveillance audit was conducted by the
external agency 'BSCIC' on January 12, 2016 and
continuation of ISO 9001:2008 certificate for the
year 2016-17 to ICAR-CIPHET was recommended.

Fellow, Eurasian Academy of Environmental
Sciences (FEAES)

Dr Dattatreya M Kadam has received Fellow of
Eurasian Academy of Environmental Sciences
(FEAES) for his contribution towards the
development of eco-friendly Nano-bio-polymers
and Nano-bio-composites.

Venus International Foundation Research Award

Dr S K Tyagi and Dr Pranita Jaiswal has been
awarded with outstanding scientist award -2015 by
Venus International Foundation, Chennai for their
contribution in the disciple of Chemical engineering
and Microbiology respectively.

International Training Award:

Research Training Fellowship for Developing
Country Scientists (RTF-DCS) — AWARD of
Fellowship for 2014-15 of Centre for Science and
Technology of the Non-Aligned and Other
Developing Countries (NAM S&T Centre), DST
(GOI) has been awarded to proposed project entitled
“Development of Polymeric Nano-particles for
Controlled Release in Antimicrobial Packaging
Materials”. Mr Nichrous Mlalila from Tanzania has
undergone training under Dr Dattatreya M Kadam,
Principal Scientist (APE) supervision at ICAR-
CIPHET, Ludhiana from April 22 to September 17,
2015.

Distinguished Service Certificate Award

Dr Pranita Jaiswal received Distinguished Service
Certificate award for the year 2015 by ISAE.

Best oral presentation award

Dr Sunil Kumar awarded with the best oral
presentation award under “Integrated Nutrient
Management” theme at International conference on
“Natural Resource Management- Ecological
Perspectives™ held at Sher-e-Kashmir University of
Agricultural Sciences and Technology, Jammu, J&K
during February 18-20,2016.
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Dr Sunil Kumar awarded at International
Conference on “Natural Resource Management-
Ecological Perspectives”

Other awards

Kirti R Jalgaonkar won 'Gold Medal' in Women's
Badminton Single event and 'Silver Medal' in 100 m
Women's race in ICAR Zonal sports meet (North
Zone) organized during April 19-21, 2015 at ICAR-
IISWC, Dehradun.
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[ PUBLICATIONS '

Research Papers

Bala M, Tushir S, Tyagi SK and Gupta RK (2015). Antinutrients in oilseed brassica: uses and potential
applications. Animal Nutrition and Feed Technology 15: 295-310.

Bansal Sangita, Mangal Manisha, Sharma SK, Yadav DN and Gupta RK (2015). Optimization of
fermentation conditions for probiotic soy yoghurt using response surface methodology. Journal of
FoodProcessing and Preservation 39(6): 1809-1816.

Bhushan B, Pal A and Jain V (2015). Improved enzyme catalytic characteristics upon glutaraldehyde
cross-linking of alginate entrapped xylanase isolated from Aspergillus flavus MTCC 9390. Enzyme
Research http://dx.doi.org/10.1155/2015/210784.

Bhushan B, Pal A, Narwal R, Meena VS, Sharma P C and Singh J (2015). Combinatorial approaches for
controlling pericarp browning in litchi (Litchi chinensis) fruit. Journal of Food Science and
Technology 52: 5418-5426

Bisht TS, Sharma SK, Sati RC, Rao VK, Yadav, VK and Dixit AK, Sharma AK and Chopra CS (2015).
Improvement of efficiency of oil extraction from wild apricot kernels by using enzymes. Journal of
Food Science and Technology 52(3): 1543-1551.

Deeksha, Sangha MK, Khurana DS, Gurpreet Kaur, Manju Bala and Binay Singh (2015). Screening for
lectin quantification in brassica spp and vegetable crops. Journal of Environmental and Applied
Bioresearch 3(1): 20-24.

Goswami D, Gupta RK, Mridula D, Sharma M and Tyagi SK (2015). Barnyard millet based muffins:
Physical, textural and sensory properties. LWT —Food Science and Technology 64: 374-380.

Grewal MK, Jaiswal P and Jha SN (2015). Detection of poultry meat specific bacteria using FTIR
spectroscopy and chemometrics. Journal of Food Science and Technology 52(6): 3859-3869.

Jag Pal and Muzaddadi AU (2015). Quality characterization of market available Indian butter catfish
(Ompokbimaculatus) in Tripura India. Ecology, Environment and Conservation 21(2): 227-231.

Jaiswal P, Jha SN, Borah A, Gautam A, Grewal MK and Jindal G (2015). Detection and quantification of
soymilk in cow-buffalo milk using attenuated Total reflectance fourier transform infra-red
spectroscopy (ATR-FTIR). Food Chemistry 168: 41-47.

Jha SN, Jaiswal P, Grewal MK, Gupta M, Bharadwaj R (2015). Detection of adulterants and
contaminants in liquid foods — a Review. Critical Reviews in Food Science and Nutrition doi
10.1080/10408398.2013.798257.
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Jha SN, Jaiswal P, Borah A, Gautam A and Srivastava N (2015). Detection and quantification of urea in
milk using Attenuated Total Reflectance -Fourier transform infrared spectroscopy. Food
Bioprocess Technology 8: 926-933.

Kale SJ, Jha SK, Jha GK, Sinha JP, Lal SB (2015). Soaking induced changes in chemical composition,
glycemic index and starch characteristics of basmatirice. Rice Science 22(5): 227-236.

Kumar S, Bhushan B, Krishnani KK and Brahmane MP (2015). Metagenomics: retrospect and prospects
in high throughput age. Biotechnology Research International.
http://dx.doi.org/doi:10.1155/2015/121735

Kumar S, Jain NK, Sharma KC, Paswan R, Mishra BK, Srinivasan R and Mandhania S (2015).
Optimization, purification and characterization of pectinases from pectinolytic strain Aspergillus
foetidus MTCC 10559. Journal of Environmental Biology 36(2): 483-489.

Kumar S, Kumar R and Nambi VE (2016). Effect of pectin methyl esterase and Ca™ ion treatment on
antioxidant capacity, shelf life and quality of minimally processed pomegranate arils. Journal of
Environmental Biology 37(2): 193-199.

Kumar S, Kumar R, Nambi VE and Gupta RK (2015). Effect of pectin methyl esterase and Ca® ions on
the quality of fresh-cut strawberry. Annals of Agri-Bio Research 20(2): 194-201.

Manju Bala, Madhu B,Tyagi SK and Gupta RK (2016). Optimization of supercritical co, extraction of
safflower seed oil using response surface methodology. Asian Journal of Chemistry 28: 1579-1583.

Meena VS, Singh J, Poonam and Bhushan B (2015). Punjab ke ardsusk kshetra on mai anar ka
vibhinayachayamayjaal (shadenet), vaspikaran thandak , evam, kaolin, borax
kepardiyachidkavkeanuprayogkatulnatamakadhayan. Bhartiya Krishi Anusandhan Patrika 30(1):
18-22.

Mridula D, Gupta RK, Bhadwal Sheetal, Khaira Harjot and Tyagi SK (2016). Optimization of food
materials for development of nutritious pasta utilizing groundnut meal and beetroot. Journal of
Food Science and Technology DOI: 10.1007/s13197-015-2067-x.

Mridula D, Gupta RK, Harjot Khaira and Sheetal Bhadwal (2015). Groundnut meal and carrot fortified
pasta: optimization of ingredients level using RSM. Proceedings of the National Academy of
Sciences, India Section B: Biological Sciences DOI: 10.1007/s40011-015-0586-x.

Mridula D, Harpreet Kaur, Deepika Goswami, Gupta RK, Sushma Gurumayum and Tyagi SK (2015).
Development of quick cooking rice: application of salts and enzyme pretreatments. Proceedings of
National Academy of Sciences India Section B: Biological Sciences DOI 10.1007/s40011-015-
0625-7.
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Mridula D, Kaur Daljeet, Nagra SS, Barnwal P, Gurumayum S and Singh KK (2015). Growth
performance and quality characteristics of flaxseed-fed broiler chicks. Journal of Applied Animal
Research43(3): 345-351

Nangare DD, Singh J, Meena VS, Bhushan B, and Bhatnagar PR (2015). Effect of green shade nets on
yield and quality of tomato (Lycopersicon esculentum Mill) in semi-arid region of Punjab. Asian
Journal of Advances in Basic and Applied Science 1(1): 1-8.

Narwal RK, Bhushan B, Pal A and Malhotra S (2016). Optimization of upstream process parameters for
enhanced production of thermostable milk clotting enzyme from Bacillus subtilis MTCC 10422.
Journal of Food Process Engineering DOI:10.1111/jfpe.12356.

Narwal RK, Bhushan B, Pal A, Panwar A and Malhotra S (2016). Purification, physico-chemico-kinetic
characterization and thermal inactivation thermodynamics of milk clotting enzyme from Bacillus
subtilis MTCC 10422. LWT Food Science and Technology 65: 652-660.

Nath P, Kale SJ, Chauhan OP and Gupta RK (2016). High pressure processing induced changes in
bioactive compounds, antioxidant activity, microbial safety and color attributes of coriander Paste.
Agricultural Research DOI: 10.1007/s40003-015-0200-8.

Nath P, Kaur C, Gaur S and Varghese E (2016). Enzyme-assisted extraction of carotenoid-rich extract
from red capsicum (Capsicum Annuum). Agricultural Research DOI 10.1007/s40003-015-0201-7.

Nath P, Varghese E and Kaur C (2015). Optimization of enzymatic maceration for extraction of
carotenoids and total phenolics from sweet pepper using response surface methodology. Indian
Journal of Horticulture 72(4): 547-552.

Anurag R K, Manjunatha M, Jha SN and Leena Kumari (2015). Storage quality of shelled green peas
under modified atmosphere packaging at different storage conditions. Journal of Food Science and
Technology DOI: 10.1007/s13197-015-2066-y.

Bordoloi R and Muzaddadi AU (2015). Indigenous technical knowledge associated with disaster
management and fisheries related activities in the highest flood affected district (Dhemaji) Assam,
India. Indian Journal of Traditional Knowledge 14(3):407-415.

Bansal S, Apoorva S, Mangal M, Mangal A K and Kumar S (2015). Food adulteration: sources, health
risks and detection methods. Critical Reviews in Food Science and Nutrition
DOI:10.1080/10408398.2014.967834.

Sharma M, Mridula D and Yadav DN (2015). Physico-chemical characteristics of maize and sorghum as
affected by popping. Proceedings of The National Academy of Sciences, India Section B:
Biological Sciences 85(3): 787-792.
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Sharma M, Yadav DN, Mridula D and Gupta RK (2015). Protein enriched multigrain expanded snack:
optimization of extrusion variables, Proceedings of The National Academy of Sciences, India
Section B: Biological Sciences DOI 10.1007/s40011-015-0546-5.

Sharma M, Yadav DN, Singh AK and Tomar SK (2015). Effect of heat-moisture treatment on resistant
starch content as well as heat and shear stability of pearl millet starch. Agriculture Research 4(4):
411-419.

Sharma M, Yadav DN, Singh AK and Tomar SK (2015). Rheological and functional properties of heat
moisture treated pear]l millet starch. Journal of Food Science and Technology 52(10): 6502-6510.

Sharma P, Bala M, Meena PD and Singh D (2015). Screening of Brassica isolates for Sclerotinia
sclerotiorum based on oxalic acid production. Indian Journal of Agricultural Biochemistry 28: 98-

99.

Singh J, Nangare DD, Meena VS, Bhushan B, Bhatnagar PR and Sabir N (2015). Growth, quality and
pest infestation in tomato under protected cultivation in semi-arid region of Punjab. Indian Journal
of Horticulture 72(4): 518-522.

Ahmad T, Kumar Y, Gaikwad N and Rai D R(2015). Correlation between some quality parameters and
bleeding status of poultry meat. Journal of Dairying, Foods and Home Sciences DOI:
10.18805/ajdfr.v34i4.6889.

Kumar Y (2015). Pulsed electric field processing of egg products: a review. Journal of Food Science and
Technology DOI10.1007/s13197-015-2061-3

Kumar Y and Langoo B A (2015). Effects of aloe, green tea, and amla extracts on microbiological and
oxidative parameters of refrigerated raw meat batter. Agricultural Research DOI: 10.1007/s40003-
015-0182-6.

Kumar Y, Narsaiah K, Tanbir A and Yadav DN (2015). Physico chemical, microstructural and sensory
characteristics of low-fat meat emulsion containing aloe gel as potential fat replacer. International
Journal of Food Science and Technology DOI: 10.1111/ijfs.12957.

Kumar Y, Yadav DN, Ahmad T and Narsaiah K (2015). Recent trends in the use of natural antioxidants
for meat and meat products. Comprehensive Reviews in Food Science and Food Safety DOI:
10.1111/1541-4337.12156.

Kumar Y, Langoo BA, Sharma SK and Yadav DN (2015). Technological, physico-chemical and sensory
properties of raw and cooked meat batter incorporated with various levels of cold milled flaxseed
powder. Journal of Food Science and Technology 52(3): 1610-161.
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Technical Bulletins/ Reports

Bansal S, Singh A, Mangal AK, Mangal M and Kumar S (2015). Black pepper: a comprehensive
monograph. ICAR-CIPHET, Ludhiana. pp. 135. ISBN No.: 978-81-931450-0-5. Publication No.:
CIPHET/Pub./2015/02.

Dixit AK, Jha SN and Kudos SKA (2015). Four Decades of R&D: All India Coordinated Research Project
on Post-Harvest Engineering and Technology. ICAR-CIPHET Ludhiana. pp. 386.

Gupta RK, Bansal S, Sharma M and Rawat I (2015). ICAR-CIPHET Annual Report 2014-15. ISBN No.:
978-81-931450-1-2 pp. 167.

Jha SN, Dixit AK, Kudos SKA and Sharma S (2016). Coordinator's Report 2015-16, XXXI Workshop of
AICRPonPHET. pp. 56.

Jha SN, Kudos SKA and Dixit AK (2015). Study on Determining Storage Loss or Gain of Wheat Procured
under Relaxed Specifications during 2015-16. All India Coordinated Research Project on Post-
Harvest Engineering and Technology, ICAR-CIPHET, Ludhiana. pp. 16.

Muzaddadi AU, Yogesh Kumar and Yadav DN (2015). Manual: ICAR sponsored summer school on
“Advances in processing, value addition and by-product utilization of livestock and fish produce”
organized at ICAR-CIPHET, Ludhiana during 08-28 July 2015. pp. 300.

Sharma PC, Kumar R and Sharma R (2015). Compendium: DOAC sponsored model training course on
“Post-Harvest Management and Value Addition of Fruits and Vegetables for Sustaining Horticulture
Industry” organized at ICAR-CIPHET, Abohar during 17-24 Nov, 2015. pp. 183.

Tyagi SK, Bala M and Tushir Surya (2015). Compendium: ICAR sponsored summer school on "Novel
Approaches and Technologies for Processing and Value Addition of Agricultural produce"
organized at ICAR-CIPHET, Ludhiana during 04-24 Aug, 2015. pp. 335.

Vaidya V, Kaushal M, Gupta A, Kumar A, Verma A and Dixit AK (2016). Apple: Value Chain for
Himachal. AICRP on PHET, Y'S Parmar University of Horticulture and Forestry, Nauni, Solan (HP).

pp. 20.
Vishwakarma RK, Yogesh Kumar and Leena Kumari (2015). Compendium: ICAR sponsored winter

school on “Recent Advances in Development of Automatic Systems/Machines for Secondary
Agriculture” organized at ICAR-CIPHET, Ludhiana during 18 Nov to 28 Dec, 2015. pp. 307.

Narayan M, Nanda SK and Bhatnagar PR (2015). Compendium of Technologies: AICRP on Plasticulture
Engineering and Technology. AICRP on PET, ICAR-CIPHET, Ludhiana. pp. 69.

Nanda SK (2015). Project Corodinator's Report XI Biennial Workshop of AICRP on PET held at
SKUAST-K Srinagar during September 10-12,2015.
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Books/ Journals Edited/ Book Chapters

Bhatnagar SK, Dhar DW, and Sangita Bansal (2015). Vegetos (An International Journal of plant
research) volume 28(2). Society for plantresearch. pp. 208.

Bhatnagar SK, Dhar DW, and Sangita Bansal (2015). Vegetos (An International Journal of plant
research) volume 28(2). Society for plantresearch. pp. 222.

Narsaiah K (2015). Interaction of Biomolecules with Synthetic Polymers during Food Processing. In:
Functional Polymers in Food Science: From Technology to Biology, Vol 2: Food Processing (Ed.
Giuseppe Cirillo, Umile Gianfranco Spizzirri & Francesca Iemma). John Wiley & Sons, Inc. New
Jersey and Scrivener Publishing LLC., Massachusettes. pp. 75-98.

Srivastava N and Jaiswal P (2015) Production of cellulases using agriculture waste: application in
biofuels production. In: Environmental Biotechnology (Ed. Gupta RK and Satya Shila Singh). Daya
Publishing House, Darya Ganj, New Delhi. pp. 233-244.

Popular Articles

Arvind Jaiswal, Kiran Lata and Yadav DN (2016). Khadya padarthon ka trivim mudran: ek nai audyogic
kranti. Raksha Khadya Vigyan patrika Ank 24: 70-73.

Barmnwal P and Yadav DN (2015). Cryogenic grinding of spices for its value addition. Processed Food
Industry 18(12):27-31.

Kundu Monika, Bansal S, Dixit AK and Mann S (2015). Save environment: stop burning agricultural
residues and utilize biomass for electric energy. Popular Kheti 3(4): 203-208.

Muzaddadi AU (2015). The ornamental fish of Northeast India- threat, potential and conservation.
xahitya.org, ISSN 2321-5097 in December 2015.

Nath P, Kale SJ and Chauhan OP (2015). Coriander- A potential medicinal herb”. Indian Food Industry.
pp- 29-35.

Nath P, Kale SJ, Jalgaonkar KR and Mahawar MK (2015). Microgreens: Tiny but Mighty. Processed
Food Industry 19(1):21-29.

Yadav DN, Kumari A, Pal A and Jaiswal AK (2016). Til ka aushdhiya evam audyogic upyog. Raksha
Khadya Vigyan Patrika Ank 24: 46-52.

TR, 33 Tad, T A R ST ftr (2015) TRy Bt TERERT: St F ST T @ T R Te |
fopam &kl a2, ofe (AT-Sa)L, 2015. 61-65 $-3TT%.TH.TH.UH: 2348-2265.

TS AR FeTER, it T TERTES, AR 7Y i, T@l TH SEehit, SR 9o 06 fawg Rig Hiom (2016)
Tl Tae afestal & @ $TEReT (Food coatings) & @TeT ferst i 24(13): 41-43.
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Papers Presented and Published in Proceedings of Seminars/ Conferences/ Workshops/ Symposia

Dattatreya M Kadam, Pranita Jaiswal, Amandeep Kaur and Supriya Rattan (2016). Silver Nano-Particles
Embedded WPI Based Biopolymer Films. Paper presented in 50* Annual Convention of ISAE and
Symposium on Agricultural Engineering in Nation Building: Contributions and Challenges held at
CAET, OUAT, Bhubaneswar during 19-21 Jan, 2016.

Dattatreya M Kadam, Supriya Rattan, Manju Bala and Pranita Jaiswal (2016). Extraction and
Characterization of Mustard Straw Cellulose for Nano-biocomposites Development. Paper
presented in 50® Annual Convention of ISAE and Symposium on Agricultural Engineering in
Nation Building: Contributions and Challenges held at CAET, OUAT, Bhubaneswar during 19-21
Jan, 2016.

Dhritiman Saha and Das H (2016). Capacitance based non destructive testing of endpoint setting of
yogurt. In 50* Annual Convention of ISAE and Symposium on Agricultural Engineering in Nation
Building: Contributions and Challenges held at OUAT, Bhubaneswar during 19-21 Jan, 2016.
(Abstract No: ISAE-2016/PDFE/FDE-23).

Dixit AK and Mann S (2016). Linking Small farmers with market through value chain management
approach. In 50" Annual Convention of ISAE and Symposium on Agricultural Engineering in
Nation Building: Contributions and Challenges held at CAET, OUAT, Bhubaneswar during 19-21
Jan,2016. pp. 48.

Dixit AK, Sharma S, Vaidya D and Kaushal M (2016). Value Chain for Apple Growers in India.
International Conference on Food Value Chain: Innovations and Challenges-2016, held at
NIFTEM, Kundli during 17-18 Mar, 2016. pp. 46.

Namrata Ankush Giri and Mridula D (2015). Development of energy bar utilizing potato extrudates. In:
Proceedings of UGC sponsored-National seminar on Sustainable Health and Wellness-Issues and
Challenges, Organized by Morning Star Home Science College, Angamaly, Ernakulam during 12-
13 Aug, 2015. pp. 195-208.

Jaiswal P, Jha SN and Borah A (2015). Detection of Aflatoxin M1 in Milk using Spectroscopy and
Multivariate Analyses. In: Proceedings of 11° International Food Data Conference on Food
Composition and Public Health Nutrition held at National Institute of Nutrition, Hyderabad during
03-05Nov,2015. pp. 65.

Kumar R, Kumar S and Sharma PC (2016). Effect of microwave blanching on browning inhibition and
quality traits of processed pear. Paper presented in International Symposium on Sustainable
Horticulture organized by Mizoram University during 14-16 Mar, 2016.

Kumar S, Kumar R and Sharma PC (2015). Removal of bitterness in kinnow juice using various
approaches. Presented at International symposium on Biodiversity, Agriculture, Environment and
Forestry held at Fortune Resort Sullivan Court, Ooty during 11-12 Dec, 2015. pp. 57.
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Kumar S, Kumar R and Sharma PC (2016). Extraction of high value compounds from horticultural waste.
Paper presented in International conference on Natural Resource Management- Ecological
Perspectives held at Sher-e-Kashmir University of Agricultural Sciences and Technology, Jammu
during 18-20 Feb, 2016. pp.706.

Leena Kumari (2016). Using RFID technology for ethylene sensing during storage of climacteric fruits.
Paper presented in international conference Food value chain: Innovation and challenges held at
NIFTEM, Kundli during 17-18 Mar, 2016.

Manju Bala, Arun Kumar TV, Nanda SK and Gupta RK (2016). Effect of different protein sources on
textural and sensory properties of gluten free quality protein maize based muffins. Presented in the
10" Chandigarh Science Congress (CHASCON-2016), held at Panjab University, Chandigarh
during 29 Feb to 02 Mar, 2016.

Manju Bala, Arun Kumar TV, Nanda SK and Gupta RK (2016). Effect of casein with and without
hydrocolloid on rheological and chapati making properties of quality protein maize and maize flour
dough. Presented in the International Conference on Food Value Chain: Innovations and Challenges
held at NIFTEM, Kundli, during 17-18 Mar, 2016.

Mann S, Dixit AK and Tushir S (2016). Comparison of hermetic storage of wheat with traditional storage
practices in India. In 50" Annual Convention of ISAE and Symposium on Agricultural Engineering
in Nation Building: Contributions and Challenges held at CAET, OUAT, Bhubaneswar during 19-21
Jan, 2016. pp. 39.

Mridula D and Swati Sethi (2016). Development of calcium fortified wheat dalia using fortificants. In:
Abstract e-book of International Conference on Food Value Chain: Innovations and Challenges
(FVC-2016) held at NIFTEM, Kundli during 17-18 Mar, 2016. pp. 54.

Mridula D, Deepika Goswami, Surya Tushir and Gupta RK (2016). Development of Nutritious Expanded
Snack Food with Spinach. Presented in 50° Annual Convention of ISAE and Symposium on
Agricultural Engineering in Nation Building: Contributions and Challenges held at CAET, OUAT,
Bhubaneswar during 19-21 Jan, 2016. pp. 57.

Mridula D, Deepika Goswami, Surya Tushir, Gupta RK and Sheetal Bhadwal (2016). Protein and
Minerals Rich Pasta with Spinach. Presented in 50° Annual Convention of ISAE and Symposium on
Agricultural Engineering in Nation Building: Contributions and Challenges held at CAET, OUAT,
Bhubaneswar during 19-21 Jan, 2016. pp. 57.

Muzaddadi AU (2015). Value added and functional food from fish and fishery products. In compendium
of International Conference on Food Processing and Analysis organized by Select Biosciences India
Private Ltd. at Hotel Shivalik View, Chandigarh during 20-21 Aug, 2015.

Muzaddadi AU, Tanbir Ahmad and Nanda SK (2016). Transportation of live fish in low-cost self aerating
container- step towards preservation and conservation. In: Book of Abstracts on Fisheries and
Aquaculture: Livelihood security, sustainability and conservation (Ed. Majumadar RK et al.).
Northeast Society for Fisheries and Aquaculture (India), Agartala21-22 Jan, 2016. pp. 98.
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Narsaiah K and Gunvantsinh Rathod (2016). Encapsulation of fish oil for its odour masking. Paper
presented in 50" Annual Convention of ISAE and Symposium on Agricultural Engineering in
Nation Building: Contributions and Challenges held at CAET, OUAT, Bhubaneswar during 19-21
Jan, 2016.

Nichrous Mlalila, Hulda Swai, Askwar Hilonga and Dattatreya Kadam (2015). Synthesis of silver
nanoparticles for antimicrobial food packaging materials. Poster presented at Global, Green
Nanotechnology Conclave (GiGaNTiC-2015) at Ahmedabad during 06-07 Aug, 2015.

Priyanka Prasad, Sangita Bansal and Gupta RK (2016) Regulatory framework for Health Foods: Indian
Scenario. In: Proceedings of 4“International Conference on Advancements in Engineering and
Technology (ICAET 2016) held at Bhai Gurudas Institute of Engineering & Technology, Sangrur
during 18-19 Mar, 2016. pp. 1630.

Sangita Bansal, Apoorva Singh, Manisha Mangal and Sharma SK (2016). Assessment of acid, bile
tolerance and antibiotic resistance of lactic acid bacteria isolated from fermented foods. In: National
Conference on “Plant Science Research: Looking beyond 21" Century for Environment and
Agriculture Revolution” held at University of Delhi, during 5-7 Feb, 2015.

Sangita Bansal, Sujata Thakur, Manisha Mangal, Anupam K Mangal and Sanjiv Kumar (2016).
Validation of SCAR markers based method in detection of Safflower adulteration in Saffron. In:
Abstract e-book of International Conference on Food Value Chain: Innovations and Challenges
(FVC-2016) held at NIFTEM, Kundli during 17-18 Mar, 2016. pp43.

Sujata Thakur, Sangita Bansal, Manisha Mangal, Anupam K Mangal and Sanjiv Kumar (2016) DNA
barcode psbA-tmH in detection of Safflower adulteration in Saffron. In: Proceedings of
4"International Conference on Advancements in Engineering and Technology (ICAET 2016) held
at Bhai Gurudas Institute of Engineering & Technology, Sangrur during 18-19 Mar, 2016. pp. 1630.

Tyagi SK, Surya Tushir and Manju Bala (2016). Effective and stable Eco-friendly plant based
Biopesticide. Presented in 50" Annual Convention of ISAE and Symposium on Agricultural
Engineering in Nation Building: Contributions and Challenges held at CAET, OUAT, Bhubaneswar
during 19-21 Jan, 2016. (Abstract No: ISAE-2016/PDFE/GIW-21).

Yadav DN (2016). Development of Protein Fortified Mango based Ready-to-Serve Beverage. Paper
presented in International Conference on Food Value Chain: Innovations and Challenges-2016,
held at NIFTEM, Kundli during 17-18 Mar, 2016.
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Participation in Conferences/ Seminars/ Meetings

Arun Kumar TV (2015). AgriSearch-2050 meeting organized by ICAR at NASC Complex, New Delhi
on 18 May, 2015.

Chandan Solanki (2015). 1*workshop of Nodal Officers of KRISHI at NASC Complex, New Delhi
during August4-5,2015.

Dattatreya M. Kadam (2015). 3“ Uttar Pradesh Agricultural Science Congress (UPASC) at Allahabad
during 14-16 June, 2015.

Dattatreya M. Kadam (2015). Agriculture Skill Development meeting organized by Agriculture Skill
Council of India (ASCI) at Punjab Bhawan, Chandigarh on 16 May, 2015.

Dattatreya M. Kadam (2015). Meeting for revision of the guidelines for evaluation/testing of
material/products at ICAR, KAB I on 08 Sep, 2015.

Dattatreya M. Kadam (2016). Annual Review Meeting of CRP on Health Foods and secondary
Agriculture at ICAR-CIAE, Bhopal from 09-10 Mar, 2016.

Dhritiman Saha (2016). 50" Annual Convention of ISAE and Symposium on Agricultural Engineering in
Nation Building: Contributions and Challenges at Orissa University of Agriculture & Technology,
Bhubaneswar during 19-21 Jan, 2016.

Dattatreya M. Kadam (2015). Interaction Meet cum Workshop on National Agriculture Innovation Fund
(NAIF)at NASC Complex, New Delhi on 23 Dec,2015.

Dattatreya M. Kadam (2015). XII Zonal Workshop of KVKs of Zone—VII at Ujjain during 09-11 Sep,
2015.

Dattatreya M. Kadam (2016). 50" Annual Convention of ISAE and Symposium on Agricultural
Engineering in Nation Building: Contributions and Challenges at Orissa University of Agriculture
& Technology, Bhubaneswar during 19-21 Jan, 2016.

Gupta RK (2015). Seminar on Post-Harvest Technologies and Food Processing in India and New
Zealand: Opportunities of Collaborative Research on July 22, 2015 at NIFTEM, Kundli.

Mridula D (2015). Hindi Karyashala on dsf& o=l # IISTHNT SRAFGIT: YART UG Hicargd
organized by Hindi Division & DKMA, ICAR at NASC Complex, New Delhi on 7 Dec, 2015.

Mridula D (2016).50Annual Convention of ISAE and Symposium on Agricultural Engineering in
Nation Building: Contributions and Challenges at Orissa University of Agriculture & Technology,
Bhubaneswar during 19-21 Jan,2016.

Muzaddadi AU (2015). International Conference on Food Processing and Analysis organized by Select
Biosciences India Private Ltd. at Hotel Shivalik view, Chandigarh during August 20-21,2015.
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Muzaddadi AU (2015).Projectreview meeting at NFDB, Hyderabad on September 30,2015.

Nanda SK (2015). Brain Storming Workshop on “Planning & Implementation of Farm Mechanization &
Agro - processing in NEH Region” on August 7, 2015 at ICAR RC NEH Region, Umiam
(Meghalaya).

Rahul K Anurag (2015). Progress review meeting of MoFPI for Food Testing Laboratories at PHD
Chambers of Commerce, August Kranti Marg on August 24,2015.

Rahul K Anurag, Tushir Surya and Arvind Jaiswal (2016). Training on Laboratory Quality System
Management and Internal Audit as per ISO/IEC-17025:2005, at NIPHM, Hyderabad during 28 Dec,
2015t0 02 Jan, 2016.

Sakharam Jagan Kale (2015). Biannual Workshop of AICRP on PET held at SKUAST, Srinagar from
September 10-12,2015.

Sandeep Mann (2016). 31" Annual Workshop of AICRP on PHET at TNAU, Coimbatore during 4-6 Jan,
2016.

Sandeep Mann (2016). 50" Annual Convention of ISAE and Symposium on Agricultural Engineering in
Nation Building: Contributions and Challenges at Orissa University of Agriculture & Technology,
Bhubaneswar during 19-21 Jan, 2016.

Sandeep Mann, Arvind Kumar Jaiswal and Akhoon Asrar Bashir (2015) International Exhibition &
Conference on Agri-Machinery & Equipment- EIMA Agrimach India 2015 at IARI, Pusa, New
Delhi on December 03,2015.

Sandeep Mann, Arvind Kumar Jaiswal and Akon Asrar Bashir (2015) Zonal Workshop Cum Training
Programme on Cluster Front Line Demonstrations of Pulses & Oilseeds 2015-16 of Agro-Climatic
Zone No. I (Western Himalayan Region) on December 02, 2015. & delivered invited lecture on
“Prospects and opportunities in pulse processing”.

Sandeep Mann (2015) Workshop of Agro-Climatic Zone No. I (Western Himalayan Region) on
November 04,2015 at SKUAST-Jammu.

Sandeep Mann (2015) Workshop for Developing a Road Map for Technological Support, Extension and
Demonstration Services to the Farmers in Trans-Gangetic Plains Region (Agro-Climatic Zone-VI)
atICAR-Central Soil Salinity Research Institute (CSSRI) on October 5, 2015.

Sangita Bansal (2015). 38" meeting of the Project Screening Committee (PSC-2) for R&D at National
Medicinal Plants Board, AYUSH Bhawan, New Delhi on 06 May, 2015.

Sangita Bansal (2015). National Conference on “Plant Science Research: Looking beyond 21*Century
for Environment and Agriculture Revolution” at University of Delhi, Delhi during 5-7 Feb, 2015.

89



ANNUAL REPORT 2015-16

Sangita Bansal (2016). Annual Review workshop for CRPs as Deputy LCPC for CRP on Health Foods at
ICAR-CIAE, Bhopal during 09-11 Mar, 2016.

Sangita Bansal (2016). International Conference on Food Value Chain: Innovations and Challenges
(FVC-2016) held at NIFTEM, Kundli, Sonipat during 17-18 Mar, 2016.

Swati Sethi (2015). 1"workshop of Nodal Officers of KRISHI at NASC Complex, New Delhi during
August4-5,2015.

Swati Sethi (2015). First Workshop of Nodal Officers of KRISHIat NASC complex, New Delhi during
4-5Aug,2015.

Tushir Surya (2015). AgriSearch-2050 meeting organized by ICAR at NASC Complex, New Delhion 18
May, 2015.

Rahul K Anurag and Tushir Surya (2015). Workshop on Accreditation of food testing laboratories
programme at NASC Complex, New Delhi during 18-19 Jun, 2015.

Indore Navnath Sakharam, visited NRC on Yak, Dirang Arunachal Pradesh to review progress and chalk
out immediate technical program of ongoing project as Co-PI during 13 to 15" Dec, 2015.

Nanda SK (2016). 50"Annual Convention of ISAE and Symposium on Agricultural Engineering in
Nation Building: Contributions and Challenges at Orissa University of Agriculture & Technology,
Bhubaneswar during 19-21 Jan, 2016.
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Institute Funded Projects

ON-GOING RESEARCH PROJECTS

Sr. Project Title Date of Date of Principal
No. Start completion Investigator

1 Development of animal handling and Jan, 2013  Dec, 2016  Dr K Narsaiah
automated cooling systems for dairy farms

2  Development of nano-particle embedded Jan, 2013  Dec, 2015 Dr D M Kadam
biodegradable food packaging biopolymer

3 Development of hybrid cold storage Mar, Sept, 2016 DrRK
structure for onion and tomato 2013 Vishwakarma

4 Processing of buckwheat, amaranth and oat Jan, 2013  Mar, 2016  Dr Aleksha Kudos

upto Dec 10, 2015
Dr Mridula D
Dec 10, 2015
onwards

5  Development of process technology for Jan, 2013  Dec, 2015  Dr Ramesh Kumar
browning inhibition, novel product devel-
opment and by product utilization of pear

6  Development of process protocol for Jan, 2013  Mar, 2016  Dr Sunil Kumar
de-bittering of kinnow juice.

7  Development of continuous primary Oct, 2013  Sep,2016 DrRK
processing and shrink packaging line for Vishwakarma
cauliflower and cabbage

8  Development of fat replacer and Oct, 2013  Sep, 2016  Ms Monika Sharma
hydrocolloid from pearl millet and barley upto Nov 30, 2015

Dr D N Yadav
Nov 30, 2015 onwards
9 Development of vegetable mixed-wadi Oct, 2013 Mar, 2016  Dr Sandeep Mann
making system

10  Design and development of Wonder Bag Jul, 2014 Jun, 2016  Dr Sandeep Mann
for wheat storage

11  Development of nutritious and convenience Jul, 2014  Jun,2016  Dr Mridula D
foods using extrusion processing technique
for “at risk’ children

12 Development of a process for extraction and  Apr, 2014  Jun, 2016  Dr Sunil Kumar
utilization of low methoxyl pectin from
citrus fruit residue

13 Impact assessment of technologies from Jun, 2014 May, 2017 Dr Anil Dixit

ICAR-CIPHET and AICRP on PHET and PET
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Sr. Project Title Date of Date of Principal
No. Start completion Investigator
(2015-16)
14  Design development and evaluation of Jul, 2015 Jun, 2018 Dr D M Kadam

equipments/machine and storage structures
for primary processing and low temperature
storage of onions in bulk

15 Development and evaluation of active Jul, 2015 Jun, 2017 DrRahul K
ethylene absorbing packaging film material Anurag
for selected diametric fruits

16 Development of quality sensing system for Jul, 2015  Jun, 2017  Dr Pranita Jaiswal
mushroom and minimally processed
pomegranate arils

17  Development and mechanization of low fat Jul, 2015 Jun, 2018  Dr Yogesh Kumar
high fibre functional meat products

18 Development of improved Process and Jul, 2015  Jun,2018 DrRK
machinery for enhanced dhal recovery Vishwakarma
from Pigeon Pea

19  Development of process protocol for Jul, 2015 Jun, 2017 Dr S K Nanda

extraction of anthocyanins from pigmented
indigenous rice varieties and its utilization
in functional foods

20 Development of process protocol for gluten Jul, 2015 Jun, 2017  Dr Manju Bala
analogue and its application in maize and
millets flour

21  Newer methods for energy efficient oil Jul, 2015 Jun, 2018  Dr S K Tyagi
extraction and novel product development
from mustard seed

22  Development of technology for destalking Jul, 2015 Jun, 2017  ErKirtiRJ
and packaging of dried chillies

23 Process Protocol for production of quality Jul, 2015 Jun, 2017  Ms Prema N Kale

Green Raisins

24  Development of mechanical peeler for Jul, 2015 Jun, 2017 Dr M K Mahawar
sweet orange and kinnow

25 Development of national database on Jul, 2015 Jun, 2016 Dr S K Nanda
NARES Technologies in Post-Harvest
Sector

26 Development of impedance based portable Jul, 2015 Jun, 2018  Ms Monika Kundu
instrument for determination of maturity of upto Nov 13, 2015

Mango and Pear

92



Externally Funded Projects

ANNUAL REPORT 2015-16

Sr. Project Title
Nol

Date of
Start

Date of
completion

Project
Leader
(2015-16)

Funding
Agency

1  Up-gradation of quality control

Sep, 2011

Mar, 2016

Dr S N Jha

MOFPI

Food testing laboratory

Development of spectroscopic
Methods for detection and
quantification of adulterants and

contaminants in fruit juices and milk

Technology for enhancing oil
recovery and production of
edible grade de-oiled meal from
sunflower and groundnut and
their diversified uses

Development of molecular tools
for detection of adulteration of
medicinal oilseeds and spices for
value addition and processing

Study on determining storage
losses in food grains in FCI and
CWC warehouses and to
recommend norms for storage
losses in efficient warehouse
management

Development of nano-
biocomposite based construction
material for storage of food
grains

Studies and refinement of live-
fish carrier system for mass
transportation of table fish,
brooders, fingerlings and
aquarium fisher

Development of food bio-
polymer based micro & nano
scale delivery systems for
bioactive ingredients in
functional foods

Pollution control of rice husk fly
ash by its effective utilization for
novel product development

Feb, 2016

Jun, 2012 May, 2015 Dr SN Jha NFBSFARA

Jul, 2013 Jul, 2016  Dr Mridula D DST

Oct, 2013 Oct, 2016 Dr Sangita Bansal WMPB

Jul, 3013 Dr S N Jha FCI
upto Dec 29, 2015
Dr R K Gupta

Dec 30, 2015

Jun, 2017

Nov, Dr DM Kadam DST

2013

Oct, 2017

DrAU
Muzadaddadi

Aug, NFDB

2014

Aug, 2016

Dr K Narsaiah ICAR-
National

Fellow

Jan, 2015  Jan, 2020

Jan, 2018  Dr S K Tyagi ICAR
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10 Development of micronutrients Apr, 2015 Mar, 2017 Dr Mridula D
enriched flour formulation and
food products
11 Development of protein isolates and Apr, 2015 Mar, 2017 Dr D N Yadav
concentrates from de-oiled cakes
and their application in health foods
12 Development of functional Apr, 2015 Mar, 2017 Dr P C Sharma
beverages and food products upto Dec 31, 2015
from fruit, vegetables and herbs Dr D M Kadam
for high risk groups (obesity, CVD, Feb 20, 2016
diabetes etc.) onwards
Consortium Research Platform (CRP) on Secondary Agriculture
13 Establishment of modern fruits and Apr, 2015 Mar, 2017 Dr P C Sharma
vegetables Agro Processing Centre (APC) upto Dec 31, 2015
Dr D M Kadam
Feb 20, 2016
onwards
AICRP on PET, HCP Division, ICAR-CIPHET, Abohar
14 Design and development of composite Solar Jan, 2015 Dec, 2016  Er Kale
Air-conditioning System coupled farm level Sakharam Jagan
cold store for hot and arid region of Punjab
15 Design and evaluation of Earth Tube Heat Jan, 2015 Dec, 2016  Er Kale
Exchanger coupled greenhouse for hot and arid Sakharam Jagan
region of Punjab
16 Design and development of mushroom Jan, 2015 Dec, 2016  Er Kale
polyhouse structure suitable for hot and arid Sakharam Jagan
region of Punjab
17  Development of semi-permanent shade net Jan, 2015 Dec, 2016  DrV S Meena

house to reduce the sun burn of pomegranate
fruits in hot and arid region of Punjab




(RESEARCH ADVISORY COMMITTEE '

Research Advisory Committee of the ICAR-CIPHET, Ludhiana for the period of three years i.e. January
22,2015 to January 21, 2018.
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S No Name and Address Designation Contact Details

1. Dr B S Bisht Chairman Ph: 05942 -247032/247921/247095
Former ADG, ICAR & Mob: 094109-05454
Director Fax: 05942-247095
Birla Institute of Applied Sciences Email: director@birlainstitute.co.in
Bhimtal, Nainital
Uttarakhand-263 136

2. Dr B Ranganna Member Ph. 080-23330153 (O) Ext. 346
Professor Emeritus Fax: 080-23330277
University of Agricultural Sciences Mob: 097400-10564, 094498-6693 1
J-Block, GKVK Campus Email: rangannab@gmail.com
Bangalore-560 065, Karnataka

3. Prof Susanta Kumar Das Member Ph: 91-03222-283112/113
Professor Mob. 094340-68741, 094753-49779
Agricultural & Food Engineering Fax. 91-03222-278224
IIT, Kharagpur-721 302, West Bengal Email: skd@agfe.iitkgp.ernet.in

susantaiitkgp@gmail.com

4. Dr Pitam Chandra Member Ph: 91-130-2281099
Professor & Head Email: pc1952@gmail.com
Department of Food Engineering
NIFTEM, Kundli
Sonepat-131 028, Haryana

5. Dr Ashok Kumar Member Mob: 98728-76077
ADR (Food Science, Nutrition and Email: akdevgan@pau.edu
Engineering)
Punjab Agricultural University
Ludhiana —141 004 (Punjab)

6. Dr Sanjod Kumar Mendiratta Member Mob: 094124-45311
Head Email: mendiratta 65@yahoo.co.in
Livestock Products Technology
Division
IVRI, Izatnagar-243 122, U.P.

7 Dr R K Gupta Member Ph. 0161-2308669, 2313102
Director Fax: 0161-2308670
ICAR- CIPHET, PO: PAU Campus Mob: 098728-59024
Ludhiana-141 004 (Punjab) Email : rkguptaciphet@gmail.com

: director.ciphet@icar.gov.in

8 Dr S N Jha (Ex-Officio) Member Ph. 011-25846492
Assistant Director General (PE) Mob: 094176-01715
Indian Council of Agricultural Research Email: snjha_ciphet@yahoo.co.in
Room No.-407, Krishi Anusandhan
Bhawan-II, Pusa, New Delhi -110012

9. Dr D M Kadam Member Ph. 0161-2313123
Senior Scientist, AS&EC Division, Secretary Fax: 0161-2308670
ICAR-CIPHET, PO: PAU Campus Mob: 94175-96894
Ludhiana-141 004, Punjab Email: kadam1k@yahoo.com
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SNo IMC Members Contact Details
1. Dr S K Jha PA to Director : 011-25843375,
Principal Scientist (AS&PE) 011-25842367
PHT Centre Mob. No. 09868427205 (O) 25842155
Indian Agricultural Research Institute Fax : 011-25846420
Pusa, New Delhi —110012 Email: skj ageg@iari.res.in
2. Dr Nachiket Kotwaliwale EPBAX : 0755-2521000-1
Head (APPD) PA to Director : 0755-2737191
Central Institute of Agricultural Engineering Tel: 0755-2521110
Nabi Bagh, Berasia Road Mob. No. 09425522421
Bhopal 462 038 Fax : 0755-2734016
Email : nachiket.kotwaliwale@gmail.com
3. Dr S K Chattopadhyay PA to Director: 022-24146002
Head, MP Division Mob. No. 09850083130
Central Institute for Research on Cotton Fax : 022-24157239, 24130835
Technology (CIRCOT) Email : drskchattopadhyay@gmail.com
Adenwala Road, Matunga (East)
Mumbeai -400 019
4. Dr Gautam Basu PA to Director: 033-24711807
Head, MP Division Phone No. 033-24212115-17, Ext. 215,265
National Institute of Research on Jute & Allied Mob. No. 09433003241
Fibre Technology (NIRJAFT) Fax : 033-24712583
12, Regent Park Email : gbose91@gmail.com
Kolkata -700040 (West Bengal)
5. The Assistant Director General (PE) Telefax : 011-25846492
Division of Agricultural Engineering Mob. No. 09582963548
Indian Council of Agricultural Research (Dr. Kanchan K Singh)
Krishi Anusandhan Bhawan-II, Pusa Fax: 011-25842660
New Delhi-110 012 Email : kksinghO3@yahoo.co.uk
6. Sh Abhijit Shantaram Rokade Mob. No. 09423011236, 09604561769
Shukrawar Peth, House No. 5 Email: grapessywines_beverages@yahoo.com
Taluka-Junnar, Distt. Pune-410 502
Mabharastra
7. The Director of Agricultural Tel: 0172-2970602
Department of Agriculture, Punjab Mob. No. 9814138939 (Dr. Gurdial Singh)
Kheti Bhawan, Phase-6 Fax : 0172-2970609
Near Dara Film Studio Email: directoragriculturepunjab@gmail.com
Mohali, Chandigarh-160055 PA’s Email: agril67@gmail.com
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S. No.

IMC Members

Contact Details

10.

I1.

The Finance & Accounts Officer
Indian Institute of Wheat and Barley Research
Karnal-132001 (Haryana)

The Director of Research

Chaudhary Sarwan Kumar Himachal Pradesh
Krishi Vishvavidyalaya (CSKHPKV)

NH 20, Palampur-176062

Himachal Pradesh

Director (Horticulture)

Govt. of Gujarat

Directorate of Horticulture

First Floor, Krishi Bhawan

Sector 10 A, Gandhi Nagar-382 010
Gujarat

Sh. Sharanjit Singh

S/o Sh. Sukhdeep Singh

H. No. 109, Narula Colony

Near Budha Dal Public School
Lower Mall Road, Patiala-147021
Punjab

Tel : 0184-2266762

Mob. No. 09050905843 (Sh. Jagdish Chander)
Fax : 0184-2267390

Email: pao.dwr@gmail.com

Tel: 01894-230406 (O)
01894-231051 (R)

Mob. No.

Fax: 01894-230406, 230511

Dr. R.S. Sherasiya

Tel: 079-23256104
079-23256013/23256227

PS (Sh. Chandresh) 09377829020
Mob. No. 09978405029

Fax: 079-23256113

Email: sherasiyara@yahoo.co.in
dir-bag@gujarat.gov.in

Mob. No. 9855055517 (Self)
Mob. No. 9855470007 ®
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( PERSONALIA '

Promotions
Sr. No Name of the Officials Date Promoted to the post of
1 Dr Sandeep Maan, Sr. Scientist 07.09.2015  Pr. Scientist in the PB-4 Rs. 37400-
67000 +RGP Rs.10000/-
2 Dr D M Kadam, Sr Scientist 24.09.2015  Pr. Scientist in the PB-4 Rs. 37400-67000
+RGP Rs.10000/-
3 Dr (Smt) Sangita Bansal, Sr 01.04.2014  Sr. Scientist in the PB-4 Rs. 37400-
Scientist 67000+RGP Rs. 9000/-
4 Dr Sunil Kumar, Sr Scientist 23.02.2014  Sr. Scientist in the PB-4 Rs 37400-67000
+RGP Rs. 9000/
5 Dr Rahul Kumar Anuarag, 11.05.2014  Scientist (SS) in the PB-3 Rs. 15600-
Scientist 39100+RGP Rs. 7000/-
6 Dr Tanbir Ahmed, Scientist 04.11.2014  Scientist (SS) in the PB-3 Rs. 15600-
39100+RGP Rs. 7000/-
7 Dr Yogesh Kumar 06.11.2013.  Scientist (SS) in the PB-3 Rs. 15600-
39100+RGP Rs. 7000/-
8 Dr (Smt) Indu Rawat, Scientist 20.04.2014  Scientist (SS) in the PB-3 Rs. 15600-

39100+RGP Rs. 7000/-

New Joining
Sr. No Name of the Officials Date of Joining at ICAR-CIPHET  Designation
1 Er Akhoon Asrar Bashir 09.04.2015 Scientist
2 Er Indore Navnath Sakharam 10.04.2015 Scientist
3 Mr Ajinath Shridhar Dukare 12.10.2015 Scientist
4 Er Bibwe Bhushan Ratnakar 12.10.2015 Scientist
Transfers
Sr. No. Name & Designation Date Name of place
1 Dr S N Jha promoted to the post of 29.12.2015 ICAR-New Delhi
ADG (PE)
2 Dr P C Sharam 31.12.2015 Dr. Y.S. Parmar University, Solan
3 Dr Indu Rawat 30.4.2015 ICAR-CSWCR&TI Deherdum
4 Sh Rahul Subhash Yadav 31.5.2015 ICAR-DFR, Pune
5 Sh Rajiv Sharma 23.06.2015 CIPHET, Abohar
6 Sh Shalikgram Dwivedi 03.08.2015 NBAIM, MAU
7 Sh E Nambi 22.08.2015 CIPHET, Ludhiana
8 Dr Dinesh Kumar Bharti 20.04.2015 Compulsory retired
9 Smt Monika 13.11.2015 ICAR-TIARI, New Delhi
10  Dr Monika Sharma 30.11.2015 ICAR-S R S, NDRI, Bengaluru
11 Dr Aleksha Kudos 10.12.2015 ICAR-CIAERS, Coimbatore
Retirements
Sl. No. Name Date Designation
1 Sh. Chaman Lal 30.06.2015 T-3
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( INSTITUTIONAL STAFF '

At Ludhiana Campus
Scientific
SNo Name Designation Discipline
1 Dr R K Gupta Director Agricultural Process Engineering
2  DrSKNanda Head, FG&OP Agricultural Process Engineering
3 Dr S K Tyagi Pr Scientist Chemical Engineering
4  DrK Narsaiah Pr Scientist Agricultural Process Engineering
5  Dr (Mrs) Mridula Devi Pr Scientist Food & Nutrition
6  Dr Anil Kumar Dixit Pr Scientist Agricultural Economics
7  Dr Deep Narayan Yadav Pr Scientist Food Technology
8  Dr (Mrs) Pranita Jaiswal Pr Scientist Microbiology-Plant Science
9  Dr Sandeep Mann Pr Scientist Agricultural Structures & Environmental Management
10 Dr Dattatrya M Kadam Pr Scientist Agricultural Process Engineering
11 Dr Sangita Bansal Sr Scientist Biotechnology (Plant Science)
12 DrRK Vishwakarma Sr Scientist Agricultural Structures & Process Engineering
13 Dr Manju Bala Sr Scientist Biochemistry (Plant Science)
14 Dr A U Muzaddadi Sr Scientist Fish Processing Technology
15 FEr (Mrs) M K Grewal** Scientist Agricultural Structures & Process Engineering
16 Dr Yogesh Kumar Scientist Livestock Product Technology
17  Dr Tanbir Ahmad** Scientist Livestock Product Technology
18 Ms Deepika Goswami Scientist Food Technology
19  Dr Rahul Kumar Scientist Food Technology
20  Mrs Leena Kumari Scientist Electronics & Instrumentation
21  Smt Surya Scientist Agricultural Microbiology
22  Dr (Smt) Swati Sethi Scientist Food Technology
23 Er Chandan Solanki Scientist Agricultural Process Engineering
24  Er Dhritiman Saha Scientist Agricultural Process Engineering
25 Dr Ranjit Singh Sr Scientist Agricultural Process Engineering

**On study leave
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S No Name Designation Discipline

26 Er Arun Kumar TV Scientist Agricultural Process Engineering

27  Dr Arvind Kumar Jaiswal Scientist Food Technology

28  Er Akhoon Asrar Bashir Scientist Agricultural Structures & Environmental Management

29  ErIndore Navnath Sakharam Scientist Agricultural Structures & Environmental Management

30 Er Eyarkai Nambi, V Scientist Agricultural Structures & Process Engineering
Administrative

S No Name Designation

1 Sh Raj Kumar SAO

2 Sh Manni Lal AF&AO

3 Sh B C Katoch AAO

4 Sh Kunwar Singh Assistant

5 Sh Avtar Singh Assistant

6 Sh Tarsem Singh Purba Assistant

7 Smt Jasvir Kaur Assistant

8 Sh Gurdial Singh UDC

9 Sh Harbhupinder Singh UDC

10  Shlgbal Singh UDC

11  Sh Ashwani Kumar uDC

12 Smt Sunita Rana LDC

13 Sh Ram Khelawan Yadav LDC

14 Sh Sohan Lal LDC

15  ShRajinder Kumar LDC

16  Sh Sughar Singh Verma PS to Director
Technical

S No Name Designation

1 Sh V K Saharan Chief Technical Officer

2 Dr Mukund Narayan Technical Officer (Agril. Structure)

3 Sh Gurdeep Singh Technical Officer (Lab. Tech.)
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SNo Name Designation
4 Sh Hardev Singh Sekhon Sr Technical Assistant (Driver)
5 Sh Beant Singh Sr Technical Assistant (Driver)
6 Sh Vishal Kumar Sr Technical Assistant (DEO)
7 Sh Lakhwinder Singh Technical Assistant (Fitter)
8 Sh Bhajan Singh Technical Assistant (Fitter)
9 Sh Jaswant Singh Technical Assistant (Welder)
10 Smt Sonia Rani Technical Assistant (DEQO)
11 Sh Jaswinder Singh Technical Assistant (Machinist)
12 Sh Jagtar Singh Technical Assistant (Electrician)
13 Sh Pradip Kumar Technical Assistant (Field Asstt)
14 Sh Yashpal Singh Sr Technician (Field Asstt)
15 Sh Satwinder Singh Sr Technician (Lab Technician)
16 Sh Sarup Singh Technician (Lab Technician)
Supporting
SNo Name Designation
1 Sh Sukhbir Skilled Support Staff
2 Smt Viran Bali Skilled Support Staff
3 Sh Manoj Kumar Skilled Support Staff
At Abohar Campus
Scientific
S No Name Designation Discipline
1 Dr Ramesh Kumar Sr. Scientist Horticulture
2 Dr Sunil Kumar Sr. Scientist Biochemistry (Plant Science)
3 Sh Vijay Singh Meena Scientist Horticulture
4 Dr Bharat Bhushan Scientist Biochemistry (Plant Science)
5 Mrs Prerna Nath Scientist Food Technology
6 Er Manoj Kumar Mahawar Scientist Agricultural Process Engineering
7 Er Kale Sakharam Jagan Scientist Agricultural Structures & Environmental Management
8 Er Jalgaonkar Kirti Ramesh Scientist Agricultural Process Engineering
9 Er Bibwe Bhushan Ratnakar Scientist Agricultural Process Engineering
10 Er Dukare Ajinath Shridhar Scientist Agricultural Microbiology
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Administrative
SNo Name Designation
11 Sh Pawan Kumar AAO
12 Sh Mohan Lal Assistant
13 Sh Sanjay Kumar Gaur LDC
Technical
SNo Name Designation
1 Sh Prithvi Raj Sr. Technical Officer (Filed Form.)
2 Sh Rajesh Kumar Sr. Technical Officer (Filed Form.)
3 Sh Ganpat Ram Technical Assistant (Driver)
4 Sh Devinder Kumar Technical Assistant (Fitter)
5 Sh Dalu Ram Technical Assistant (Fitter)
6 Sh Pawan Kumar Technical Assistant (Electrician)
7 Sh Hardeep Singh Technical Assistant (Turner)
8 Sh Rajiv Sharma Technical Assistant (Lab. Technician)
Supporting
SNo Name Designation
1 Sh Surinder Kumar Skilled Support Staff
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Annexure - I

( RESULTS - FRAMEWORK DOCUMENT (RFD) '

(2014 — 2015)
SECTION 1:

Vision, Mission, Objectives and Functions

Vision

Higher profitability of agricultural production systems through efficient post harvest engineering and
technological interventions

Mission

Creating prosperity through minimization of post harvest losses and increase in value addition to produce
and by-products from crops, horticulture, livestock and fisheries sector.

Objectives
1. Todesign, develop and evaluate post-harvest processing equipment, tools and gadgets
2. Todevelop process protocols and value added products
3. To organize human resource development and capacity building programmes

Functions

¢ Toundertake basic, applied and adaptive engineering and technology research in post production
sector of produce of plant origin, livestock and aquaculture produce including agricultural and
environmental control, quality and safety.

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

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

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

e Todevelop and strengthen linkages with the private and public sector in the mandated areas
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