


CONTENTS.VOLUME I

PLENARY LECTURES

Food process engineering research and innovation in a changing wotld
H. Schubert, H.P. Schr:chmann

Food process engineering and product innovation in a changing world - The
industry perspective

J.P. Clark

FOOD MATERIALS SCIENCE

Micro- and nano- sciences and technolog,v

Advances in nanotechnology as applied to food systellls

J.L. l(okini

Molecular encapsulation of ciral or d-limonene flavor by spray drying
Il. Yoshii, C. Yamamoto, T. Irur-uta, T. Loon Neoh

Modelling of plant tissr,re microstructure for iinite elernent method
P. Nlariusz Pieczyrvek, A. Zcluneka, NI. Un-recla

Preparation of protein particles for high protein foods using two-steP
emulsifrcation
D. Saglarn, P. Venen'ra, R. de Vries, L.XI.C. Sagis, E. r-an det Linden

Casein micelles on silicon micro-sieves studied by atomic force microscopy and
light scattering
R. Gebhardt, W. Holzmuller, Q. Zhong, P. Nluller-Br:schbaurrr, U' I(ulozik

Tracing changes of garlic bulbs stored at low temperature by MRI
N. lsl-rida, Ii. Niu.ata, H. Y:rmazaki

Developing nano-sized vehicles based on tailored polysaccharides produced by
enzymatic svnthesis
D. Scrnlonor'. Eval Shint,,ni

Encapsulation of beta-carotene in solid lipid microparticles of stearic acid:
evaluation of stability and microstructural aspects

G.V.L. Gomes, T.R. Borrin, I.A.S.SimpLicio, J.C.G. Tedesco, L.P. Cardoso, S.C. Pinho

Challenges in the identification of engineered nanomaterials in foods
R. Greinct, V. Graef, E. Walz, D. Rehsnfian

Production and evaluation of solid lipid
acidophilus produced by spray chilling

microcapsules of Lactobacillus

15

11

l9

21

23

C.S. Iravaro-Trindade, D.I-. Pedroso, N{. Dogenski, N{. Thomazini, R.}.13. Heinemann

I lth International Congress on Engineering and F'rtttd - Athens, Greece, 201 1

17

t3



Implernentation of a novel tool to quantify dough microstructure
\I. lekle. T. Becker

Chat a cteiz ation of sp ray-drie d phospholipid p article s

carotene-loaded liposomes
C.R. Silva, trI. Nloraes,J.N'I.P. Can'a1ho, S.C. Pinho

Nlultilaver microcapsules based on slrpramolecular
borine serum albumin and high methoxy pectin
\ . .Vsianu. Z. Hui. L. S;rgis

Metal-based nanocomposites as antimicrobials in food
A. Fcrnandez, E. Lloret, A. l,lorens, P. Picor:et

for the production of beta-

stfuctrues produced fron-l

packaging applications

Food Frolymers
Molecular origin of physical state and functionality of soluble cereal fibers
C.Cl. Bili:rcle ris

Effect of sugars on the phase behaviour, flow and interfacial properties of protein-
polysaccharide aqueous two phase systems
A. Portsch, F. Sptropoulos, I. Norton

Properties of film-forming solutions and their frlms made by spreading: effecr of
gelatine concentration
PJ. do -r\rnaral Sobral, NI.F. CoronacloJorge, F.NL Vanin, R. t\parecicla clc Carvalho, I.
Cristina, F. N{oraes, A. (]urnta, B. Bittante

Thermomechanical properties of vegetable tissue at 30-90oC

J. Blahovec

Application of chitosan-sunflower oil edible films to pork meat hamburgers
N{. Vargas, A. Albors, A. Chjralt

Effect of thermal processing and storage on digestibility of starch in whole grains
A.A. Alsaffar

Locating proteins by using quantum dot nanocrystals in flat bread
N. Sr rzcr and J. I(ok.ini

Food structure and modeling
Aroma encapsulation in powder by spray drying, and fluid bed agglomeration and
coating
E. Dumoulin, C. Turchiuli, NI.E. Cuvelier, P. Giampaoli

The effect of electrical processing on mass transfer and mechanical properties of
food materials
P. Fryer, G. Porras-Patrai, T. Nfiri, S. Bakalis

Stokes shape factor for lactose crystals
I(. Sl'raffer, C.h,..Davies, A.HJ. Pat"erson, G.A. Hebbink

Multi-scale mechanics and strLrcture of semi-hard cheese
TJ. Faber, PJ.Schreurs, J.N,IJ.G. Lu)'ten, H.E.H. A.{eijer

XV1

tl

3l

39

11

13

45

41

49

51

53



Ice crvstals nuclezrtion, gro*-th and
exchanger
il. Benkhelifa, NI. Arellano. G. .\lrarcz

bretrkage modelling in a scraped surface heat

D Flick

55

Food dispersions and emulsions

Texture and morphologv of milk ftr..rms producecl bl ste2ur iniection
.\. Sher, ]. C. (iurn-, C..firnenez-.Juncr. ]r. \r:.,:-. .,:'

Starch particles fot food based Pickering emul,sior-rs
ll. Rat'ner, ,\. -fimsrcn, 

NL Sliro,P" Dejnrck

Microstructural design to reduce lipid oxidurtion in oil-in-rvater emulsions
]L l.'arger. F. Sprroooulr)s, I.-f. N()r1()n

Ch:rracteriz :rtion of sprar-dried laver-br'-lar r r c nr ulsions
) ...::::..-1. ::r-.r-,'r.lcr. -\. Ileschcr,-f . Lrecknt.,r::,. -.. i):-:.;h. ]1. Scir*'arz

Pi,'clLrction of uniforrn O/W crnulsions through il porous n-redium of n-ricrgn-sized
g-.i.. ltelds

. \..;:i:'. h. Sclrroen, R. ilr>otn

Phr-sicochctnical characterization of hr ciroxvpropr 1 rncthr-lceilulose based oil-irr-
s aler emulsions for edible {ihn fornration
R.\. Zirriiga, Ir. ()sorio, l.i\L ,'\suilcre. l: Pc.:::- - .

The effect of different stabilizcrs on the prodtrctiorr of srrb-micron o/w emulsions
by using ultrasound techniques
O. I{altsa, C. Ifichon, S. \'anr.riots. I. \1.rrr.1....,

Phvsical stabilit,v of Lrevcrage emulsions :rs iniluence s of orange oil, tragacanth and
arebic grrms coneen I r,u ions
E,. Rezr-rni. :\.R. 'falreriert. (,. .,Schle:n:r:.-

Largc microchannel err-nrlsii-ic:rtion dcrice
droplcts
L l.'obevashi, IL-\. Nrr cs. \-. \'.i.r.,. I\ i .;r-.::...

Water and wzrter related phenonena in foods

Water relations in food: Par:rcligm shifts to sLrpplant "Cook and Looktr
f'.P. J-abnza

Water-Macromolecrrle interactions in food dehvdration and the effects of pore
struclrrres On sueh inter:rctions
A.I. t.iapis, -J.-C. \\'an{r

Quantification in starch microstmcturc as a function of baking time
XL Schirmer, NI..|ek1e, T. llecher

Mass transfer during osmotic dehydration of apple using sucrose, fmctose and
maltodextrin soltrtion
lI.A. I{han, R.N. Slrr.kla. S. Zridi

Effect of maltodextrins on \\'ater aclsorption and glass ransition of spray driecl soy
sauce porvders
\\'. \\jang ,\\r. ZhoLr

I ltlt International CongrL:ss on [,ngirrcering tutd Food r\thens- Grcece, 20l l

l/

59

61

6l

61

(r5

11

r-l'

69

for producing monodisperse fine

\I \rrkljima

,-5

1l

79

XVI I

81

83



Water absorption as an evaluation method of
alata) and. cassava (Manihot esculenta crantz)
I{ouadio Iiouadio OLivier, Nmdjin Charlemagrre,

cooking quaLitv for ran, I' *- 'r:

Bonloh Bassirou, N'cir; D.:--

via Iin:i i...

N'guessan Georges

Moisture penetration and crystallization in sugar glasses
ll. Btrnd. R. llrrrel

Osmo-Dehydration of fnrits: a thermodynamic approach
thermogravimetry
D. Fessas, N{. Signorelli, r\. Schiralc'[

Effects of different drying conditions on pasta quality
L.7,hmg, T. Nishizr,r, S. Hayakarva, I{. Goto

Food Dackasinp and materia.ls interaction
Dynamic accumulation method ftrr measuring oxygen transmission rate of food
packaging materials using florescence oxygen detection
R. Welt, A. Abdeliatief

Modelling of aroma compounds diffusion in polymeric films using artificial neural :

networks
B. Rolouri, S.N{.A. Ebrahirnzadel'r Nlousavi

Mathematical modelling and complrtational analysis of mass transpoft in
p erforation-mediated modifi ed atmosphere packaging for strau,-berries
(i. Xanthopoulos, E.D. Iioronaki, A.G.Bouclour-is

Assessment of sustainable antimicrobial polymers
in the food chain

rvith regard to their applicability !

Y. 11g, X.I. Iirevcnschn-riclt, lt. Lorenz, J . 
'Zerbc, 

l.l{r-er-cnschnridr
Biopolvmer-based films as carriers of antimicrobial agents
K. Cl. Zinor.iador-r, I{.P. Koutsoumanis, C.C}. Biiiacleris

1t_)1

Biodegradable fish gelatin/chitosan composite films: homogeneous and bi-layer 103
strlrctufes
\r.D. Alr'es, A. Fernandes, C. Cordeiro, I. Sousa

Controlled release of nisin from biopolymer films

-J. Chacko, NI. I-alpuria,J. Floros, R. r\nandresrvaran

Antimicrobial packaging films rvith a sorbic acid based coating
C. Hruscr..J. S'rrnderiit h

Ultrasonic sealing of packaging Iilms - influencing material properties
K. Thiirlins, S. Bach

Mechanical properties of cassava starch-based nano-biocomposites
C.C. Taclini, (). Teixeira Can-alhcr, L. Av6rous

Effects of mechanism of gelation on physical, mechanical and
properties of alginate {ilms rvith oregano essential oil incorporated
R. \/illaiobos Can'ajal, S. Renavides,J.E. Rel-es

xviii

105

107

109

111

antibacterial 113



Where is the 'nanot in foods?

J.XI. Agrilera

Enhancing genistein bioavailability by amylose complexes

R. (lohen, E. Shimoni

Nanostructufes and polymorphisms in protein stabilised lipid nanopafticles' as

food bioactive carriers: contrib..tion of particle size and adsorbed materials

R. Shr-rkat, C. Ror-rrqaux, Ir. NIeneau, P' Relkin

Technological and nutritional asPects of solid Lipid nanoparticles added to

o/w emulsions
R. Greiner, I{. Oehike, E. \Vaiz, V Greet

Microstructural analysis of deep-fat friecl formulated products b1' confocal laser

scanning microscopv (CLSM) and fluorescent lzrbelling

NI.C. Nlorer-ro, P. Btlrchon

Gas bubbles in strr,rctured foods: technical advances to monitor their gro\vth and

impact on process understanding and modeling

T. Ln.^r, D. Gtel-tier, Y Laridon, S Challois, C Dor'rrsel, D Flick

Effect of pore strlrctlrre and starch retrogradation on phvsical proPerties of

breade rrrmb
NI. Tashiro, T. Nishizu, I{. Ilashizume, H' Sako, Ii Goto

Chitin nanocrystal of w stabiltzed emulsions

lI.V. Tzoun.raki, T. Nloschakis, V. liiosseoqlou' C G' Ri[ederis

Food rheolog,v

Rheological and structural characteristics of nanon-]eter-sca1e food protein fibril

dispcrsions and gels
NI.A. Rao, S.NL l,oveclrir', H. Srngh

Influenceofrvheatbranonwheatdoughrheologyandsubsequenttextureofbread
I{. I{atina, H. Chiron, A.-L. Requerre, I-' (ihanicr' I{' Poutanen' G' I)c1 Ve}le

Rheological modelling of polymeric systems for foods: Experiments and

simulations
P.H.S. Santos, Nf.A. Carignano, O.H Can-rpanella

Viscoelastic charactetization of fluid and gel like food emulsions stabilized rvith

hvdrocolloids
N.ll. Zatitzkr', G.I'<trenzo, A.N. Califancr

Non-destructive characterization of foocl microstructure and composition by

spatiauy-resolved sPectroscoPY

\i. \g.,,..r, Do Trong, tl.'l.suta, E. Herremans, R. \\ratt6, C. F,rlinbaev, E. Vcrhoelst, P.

\-cibor-etr. R. II. Nicolai, \\'. Saeys

Ch:rractcristics of hvclrorl' propyl methyl cellulosc (HPMC) based cdiblc film

deleloped for bluebern coatings
-: ( )r.'rlio. P. \loLrna. S. Ilauacevici'r,J. Ilnrione, O' Skurq's

;,ri Congrcss ttn Engineering und Food - Athens' Grecce,20l1

L 1_;

119

l17

t23

121

125

139

l.t1

131

121

1?.1)

133

135

t3l



Using particle tfacking to probe the local dvnamics of bade-v p-gluc:rn solutions
l-. Iftrschekis. A. l.ezericlor,r. Cl.Cl. Riliedcris

State and phase transitions of food materials-relzltion to cluality

Relaxations, glass transition zrnd engilreering Properties of food solids 1-l

\-.1I. Roos

Nloclclling cn'stal poh'morphisms in chocolatc Pr()ccssing l-l

P.J. l'rver. S. Ileiirrlis. B.-1.D. Lc Rer.ircrrtl. N Z. ilois .\nu'nr

The role of the glassy state in prociuction ancl storage of freeze-dried starter LJ

cultures
\[. ,\si:hcnlrtetrncr. 1-1. Kulozili. P. I;orst

Nlaillard re2rction rnarkers in cornflal<e procluctiotr. Influcnce of process conditions 1a

ancl lbrtlmlation
.\lrel I;erroni, (lrbriclL Llqorio. Piler llLrcre

I)cvclopnient of stute cliagrarn of bovine gelatinc bv measuring thermzrl 1a

ch:rr';icteris tics using Diffetenti'.rl Sc anning Calori mctry (D S C)

r\L ShrfiLLr Rlhnrtn. (1. '\l Sdc1i, N. (:iuizani, A. r\bciuLlrir

Coltr1rl of resist..rnt starch conte nt of cookie b1- pre-clehvdration tre2rtrncnt (FNIS33) I :
Il. Kes'ei. IL Krs'ei. \-. lleeura

Cn st:rllizlrti,rn in etnorphotts l:lt'lo:c-trrrrltodcxtrin tttixlttrcs
N. Prircs. \'.11. Roos

Nut processing zrncl coffee roasting

lJetclr coflt c r('itsting: ro.tslittf, cnt'r3\ llscl rc(ltlcillg lh:tl Lt5('

I L Schs-ertzbcrq

Prcclictive rnodelJing of textural qualitv of almoncls during con-rmcrcial storzrge antl

distribution
I -.Z.'I'ritano. R.P.Sinqh

X-rav imaging for fungal necrotic sPot detection in pistachio nuts
S. Ylrrrirriti-.. .\. Prt-,sh1t-rriior'. A. Rtr-ithi, II (ieorgiedrir'r ,.f. l3hiror.cc

Nanoemulsions of glrpe m:rrc extr.lct us natur;rl additivcs to improve hazclntrt
paste shelf-life
C,. Spigno, D. Amenilola, IiL:rncesco ])onsi, Nlarier-.cnrll Sessa, (lior':rr-rru lictrrrr':.

J).\lerco I)r liar-e u

Effcct of the roasting pfoccss on glass ransition and phase tr'.rnsitiot-t i ':

Colomlrian Arerbic coffee be'ans

\\j. Riverre, X. \'clrr-sco, C. (iah ez, (-. ]lrncon, A. Rosalcs, P. i\trngcr

Determination of aflatoxin level in peanut paste Lrsing Fourier transform nlii-
infrarecl spcctroscopv with attentl2rted totzrl reflection
iL liera-(-eLikcr, P. I{unrrtr trhlLikrLri,.rnen. (). Drlrl

An zrrtilicial neurzrl network modclling based optinrisation methodi a pistil.l.
colorrr c()lrtr(,1 rltrrirrg !-o;tslitlg f roccss

B. [-rnrrirri. ll. \-tg:rrrch. (i. '1'rt strrnr



FOOD PRODUCT & PROCESS APPLICATIONS

-\rr or en-ierv of encapsulation technologies for food applications
r. \..ror-ic, A. I{aluser-ic, V. NIanojlovic, B. Bugarski

Fornrrrlation of banana aroma impact ester in'r.l'ater-based microemulsion
ranodelivery system for flavoring applications using sucrose laurate surfactant

'. F-. Edris. C.R. r\Ialone

-{pplicability of monoglyceride-oil-rvater gel to produce low-saturated fat products

-i. Cailgaris, S. Da Pier.e, B. C]uarta, L. Nlanzocco, XI. Anese, N{.C. Nicol

pH reduction of vegetables by the application of the vacuum impregnation method
.\. Derossi, T., De Pil[, NI.P. La Penna, C. Scverini

Nutritional effe cts of folic acid controlled rclease from mcsoporous materials
1. Barat, F.. Ptrez, I'lsteve, r\. Rcrnarelos, R. Nlartinez-X{Anez

Enzvmatic forrnation of copolvmers and block-copol,vmers based on derivatized
polr saccharides

'.1. \losc,r ir'i, 1 .. Slrinr,,ru

,\ssessing the use of Dielectric Spectroscopy to analyse composition and
component mobility in a model cheese system

>n.irtlr, r\. Carr, NL Golcling, D. Reicl, I'. Zbtrng

ENGINEERING PROPERTIES OF FOODS

\lechanical orooerties of foods

Dcveloping novel 3D lnezrsurement techniques and prediction method for food
densin- determination
. :.-..,::. S. Srella. C. Rousho-. trIartin Okos

\ C,-.mposite model for s-heat flour dough ttnder large def<;rmation
. ' : :'- ::.-.:lnr.tl. E. Tarleton, lI.N. Charelambide,.,J.G.\\"il|erns

1.1 i=I:"g deiormation and fracture in confectionert- rvafers
' , : :. :':-r \l \. Charalambir-le s..l.G. \\'illiams. -J. Rasbun.t

I,i: 
- - -:.,:-i :t,rperries and rnicrostructural changes during soaking of indiridr-ral

- * r: : ::::r, : breakfast flakes
- j. -., I-lc:.r. -J.L. Condori. -[.\1. ,\s,.rtlcr,r

I .' : - - i -- ;r.n: sis ,-ri continuous foaming oPeration bl' s'hipping
' : .: l. ] .,.:l-. :r. G. C:'.-:,i.:. lt. D-.:.'r:

'.::1-':- -:,:, lex:ntdedioamssith$'heatbr:rn: EtTect,-rntexturalProperties
I :: -l -'--:- -:::::::..:-::. -i. ].,--=:

r : :.-::-. :::: . , nii:ic.rns on rhe lrructilr- ;rnd on the propcrties of bread
I " : -....:.: :..:-.pi fulJ

: . , -:::--:: ,\-t,Llt-iLL,trt{, ll,;rrr ".:.. 
-l . Dr:.ri . (-. Rcisell, D. Leral', T. I-r-rcas,

i:heni. Greece . 20 I 1

li9

181

173

175

t71

183

193

191

1B5

187

189

191

195

199

xxl



Effect of processing on rheological, structural and sensory properties of apple
puree
L. Espinosa, N. To, R. Svmoncaux, C.XI.G.C. Renard, N. Biar.r, G. Ci-rveher

Potential application of pre-processed whey protein isolate (V{PI) for high protein
food
N. Punvantr, A. t\Ioerkcns, A. lan van der Goot, R. Boon-r

Food properties

Effect of temperature on the density of rvhole milk under high pressr.rre

B. Guignon, I. Rey, P.D. Sanz

Texture-taste interactions: enhancement
modifications of the food matrix
NI. Stieger

Decomposition of absorption spectra of multi-layered biological materials bv
sp atially-re.solved spectroscopy and parallel factor analysis
NL Tsuta, N. Ngul'en Do Trong, E. Herremans, _]. De Baerclcrnaeker, \\'. Sacrs

Correlating n.'ozzareTTa cheese properties to production processes by rheological,
mechanical and microstructure study: Meltability study and activation encrg]-
X. -\. ,\Ia, B. Jamcs, L.7,h:ng, E. Em,rnr-rclstotr-Patterson

Comparison of nutritional composition be tween palm kernel fiber and the effect of
the supercritical fluid extraction on its quality
NLXL Ben Nama, N.N. Ab. Rahman, S.S. Al-Ras'i, A.H. Ibrehim, XI.O. Ab liadir, A.\I.S.
Abdul NIajicl

Practical implications of probe- and s2rmplc-related 'r'zrriables in 215

punctufe testing of clingstone peaches
It.R. Nlilczarek, T.H. X{clltrgh

Inflammatory properties of almond rnilk fermented r.vith potentiaUy probiotic 211

bacteria
N. Bernat, NI. Chafcr, A. Chjralt, Y.'Sanz Y, C. Gonzalez-Nlartinez, J.NL Laparra

Strr"rctural changes of gliadins during sourdough fermentation
G. Iiomen, A.H. Ba1,sa1, S. Harse

of taste intensity by stmctural )t t

l, '-=

2l r9

211

211

219

227

223

221

Food rheolosical orooerties

Physico-chemical and rheological changes of fruit purees during stor2lge

F. Balestta, E. Cocci, N{. Dalla Rosa

The influence of homogenisation on the micro-structure, rheological and sensory
properties of some food fiber suspensions
Ii. Tornberg, H. Rengtsson

Viscoelastic behavior of Peruvian carrot starch gels as 'affected bv temperature and 225

Concentration
\'.1{. Nicolctti Tclis, I{.Nlislaine Albano, C.NI. Lancli lit:rnco

Florv the drying rate 
^t 

bread crust can affect its viscosity?
F.NI. Varin, C. NIichon, G. Tr1''stram, T. Lucas

xxi i



Quantifying the effect of exttusion processing of a confectionery paste

P. Nlartin, A. Walker, C. r\iartin, R. Hook, D. Cunningham, I. Van l)amme

Effect of incubation temperatlrre and caseinates on the rheological behaviout of
kefir
G. Dirnirrcli, l(.D.,\ntoni,,u

Possibility of using acoustic techniques for dough processing evaluation

I I. Elfarvaklrn', NI..\. I-lassan, T. Bccker

231

z)J

S

Effects of heat ffeatment on protein denaturation and

rvheat flour
'1'.R.A. t\{agee, G.Neiil

starch gelatinisation in 235

Determination of drip loss in beef bv NIR hyperspectral imaging and mlrltivariate 231

analysis
G. 1liNlasr1', D. \\'. Sun, P. .\11en

Specific heat c'apacity of crude palm oil 239

J.S. AlakaLi, S"O. F,zc, \I.O. Ngadi

Modelling the effect of temperature and relative humidity on physicochemical
properties ofhoney
I-. \Ich4,ar, l-t. Ilsmaiili, A. Hassanzacleh

-\ssessment of physical properties and dissolution behavior of protein-based 243

porvders
. (::.,:rii,Loccsco, C. Caslcran, -f 

.(-. Anc'lrieux, Il. (liardiello, G' \Iuataz

Tr..ninort DroDcrties

241

\lR.l :.r.:,rre analr'sis as means for rnddressing rehydration and rnilk diffnsion on

-:l:',:
I i.,::trr(). l-. Rodriggez Sinobas, II.il. Fcnrinc'lez Valle, J' Ruiz CabeLlo' S'

: ILi lt.rrtvrirr'

-: -_r;tg.s in bolus to the (<point of s*.allorv" - fracture toughness and back 211

. ..,.-. ,- >:rith. F,. I.'im, n. \\'ilson. trI.P. llorge nstenr

l: ' :.,
l ':..:

245

air dning 249

Br,rtcl

251

r '.. -: :..i:::rrion in broccoli: rneasurements bv NIRI hot

; - ):---,.::-,. ]:. Clcrkema. FJ' \-crqcldt. Fl. r-:rn -\s. '\'J.R r'rir

i..., : *-r:,:: -- : *:.:.1 bolus disintegration duringinr-itro digestion
: : :.-:-.- D.R Heldnl::n

" lil:rt - -: -.:icrrristics of he:rt treilted tlour. culinan' tlor:r and high ratio 253

:---l l:::...:r
.ir., , )n iliri r.,r :crc:tri',n ,ri 'Dergan-rot oil encapsr-rlated in 255

l- rr,-r dc-:
: ., - - --.:.-.:-,:..,t. ri.S(l(,tdt:intz\\.11t

xx111



The Influence of freeze drying conditions on microstructural changes of food
products
\r.P. Oikonomopoulor.r, N{.I{. Ift okida, \r.T. Iiarathanos

The effect of supercritical fluid exraction parameters on the nutmeg oil extraction 25t
'and its cytotoxic and antiangiogenic properties
S.S. '\l Ilau-i, A.H. lbrahrn, N.N. Ab Rahman, NI.\I. Ben Narna, A.II.S. AbdLrl Nlajicl, trI.
O. Ab l{:rdir

MODELING & CONTROL OF FOOD PROCESSES

Modelling and simulation
Evaluation of heat transfer coefficients associated
employed for commercial sterilization
H.S. Ramesu-amr,

*.ith thenrral processing systems 261

Optimal shape design of bypass holding trrbes configrrration in :rseptic processing
Ir. Sarghini, r\. Silano, P. l\{asi

Study of laminar mixing in kenics static mixer by using positon emission particle 265
tracking (PEPT)
S. Bakalis, X{. Rafiee, P.,f . Ftr-et, -t\. Insr:ulr

Quality degradation of lactic acid bacteria cluring the freeze dnir.rg proccss:
Experirnental study and mathematical modelling
I. Douania, S. Passot, Ir. Fonseca, S. Ccnald. LC. Trclir

Computer aided simulation for developing a simple moclcl to predict cooling of
p:rckaged foods
NL Granr Christensen, r\. Heilu Falisse..]. r\cller Nr,rscr-i

Prediction of qualiw properties of dried cranberries
ultrasound-osmotic-microwave using artifrcial nerrral
Z. I m.rnr Dj',rneh, S. Sh.trn.tei

Simulation of coating process and validation in actual
artihcial neural network and developrnent of a system
S. Bh:rttacharya

Drying of spherical food materials: mathematical modeling including stress fields
,\Iariana Can,:rlho, Dermer.alJose A{azziri Sartori, Leonarclo da Sih.e Arrieche

Arrtomation. process control, inteUigent systems & Sensors

Advanced sensors, quality attributes and modeling in food process control
\L lIcCarrhr-. I{. XfcCarthr,

The automatic sorting using image processing improves postharvest blueberries 219
storage qualiry
G. Leir-e. G. Ilonclraei)r'r, D. trIert',J.NI. 

'\gr-rilera
Optimal on-line decision making for food thermal processes
,\.:\. -\lon,so. A. Arias-\Icnclez, E. Balse-(,anto, XI.R. Garcia, |.I. Nloline, C. Vi1as, XI
\.-rl'.iin

\\ i\

281

26',4

26-

269

r.r'ith combination method
netrvorks model

s) stenr: Application of
analytical model

of 211

213

21\

271

li



prediction of water content of baking powder using near-infrared spectroscop,v

T. \'ano,J. I{ohda, Y. Nal<rno

Flvperspectral imaging for the detection of microbial spoilage of mushrooms

F..-Gaston,J.N{. F'rias, P.J. Cullen, C.P. O'Connell, A'A Gorven

Detection of chicken egg fertilitv and early embryo development using

hlperspectral imaging
1-. Liu, NI.O. Ngacli

Automated detection of softening and hard columella in kirvifmits during

postharveslusing X-raY testing
G. Leir.a, G. Nlonclragcin, J ll. -\guilera, D N'Iery

283

lo-

289

Modelling of transPort Phenomena

Modeling foocl proccss, quality and safety: Framervorks and practical aspects 29I

-'\. D'Ltre. -\. Dh:r11

Diffusion mechanisrns of solutes in chitosan-based edible {ilms - behaviotrr in 293

liquid and solicl nedia and corrrparison between lnacfo zrncl nano scale

-\1.-\.(_. (]uinr:rs.,\.L llr,urbOn.-f .1'. \Iartirs, D.A.C. Quintas, r\.C. Pinheiro, A.r\. \Iicente

An Eulerian-Lagtangian approach ftrr coupling CFD and population balance 295

eqtration
F.lCha,rt,-,is..tr-r. ,\. Pirrnr-I:ettc.,ri, Ir-T. Ndole, (i' Doursat' D' Ir[ck

Non-equilibrium n-rultiphase modeLing approach for convective drying of potato 291

tissuesithe spatial reaction engineering approach (S-REA)

,\. Dor-tg Che rt. .\. Puirrtnttr

3D Pore scaie nefrvork model for the tfansPort of liquid watef' watef vapor and 299

oxvgen in polvmeric films
L.-\. Seq'urr. -]. 

E 1)az

Multiscale modcl of stnrcture developrnent in expanded starch snacks

R.G.II. r''rn cler Sr-nen,-J. Rrocze

Effect of morphologl' on water sorption in cellular solid foods

F,. Esr-eld". R. r'an der Snan^. NI. \Vitekb'd, C. \\iindtbs' G' van Daien',

H. r-an -\s,-J. r'an Dulnholen, NI. \Ieinclers

Fundamentals-based qualiry prediction: texttue
related processes
S. Thussu, A. Datta

Modelling and simulation

Food preservation Process design

development during drying and 305

D.R. Heidman

Empirical modeling for spray drying pfocess of stic-x;,* and nonsticky products 309

F. Saleena Taip, L. \\'-oun Tat.r, i\I. Norclin lbrahirn' R lianll

Optimal design of experirnents for the modelling of food Processes 311

F. Courtois, D. Gouiot, X. Nfer-er

I I th Interna.tionaL Congress ott Engineering antl Fctotl - Athens' Greece, 201 I

301

303

301

t

I



' Centrc of'Postlutn.e.st Tet:hno/(lg1.,pgiFpmerrt, Mittistrl: of Agriculture, llogpr, Iptlonesict

't Dcpartntenl tl'Ntechanicot ,,,,u u,r;:,#ffi##ffiffigricutturctt LJrtiversit, (rpB), Bogor,
I ndo n e s i a (Aplp@fu Ap_ueltdl

INTRODUCTION

Citrrrs production in Indonesia has been incrcasing to a yield of 17-25 tons/ha. Ilowever, thequality is still a serious problem. Most of the citrus producecl lioni the procluction centers suchas Pontianak and N'Iedan enter dontestic market u,itli unattractivc apfearance n.ith big r,arietiesin size, color, and taste' For tltat reason, the quality i-pro".tli"t of citlis through theJer eloplnq"t ol qtrality 0ssurJr)e e syslcm using ncr, ,..t'tnotugi., is rrcce.slrl . Marrlpostharvcst handling tecrrnologies sucrr as u,axing ancr rrodifieci atriosph.re p;.il;; ;;;.applied' but unifbrmity in size, etrlor, ancl tastc is very irnportant in rnarkcting rhc prodlrcts.
one ol the advanced technologies that can be r-rsed lbr sorting and gracling firrits is anautomatic grading systc'm rvith image processing lor quality -.ur'.rr.m.'rt. lmage processingtcchnology is a techtlology developecl to obtain rnlormation fiom irr-rage b1, moclilying theimage into a desired and nlore inloirriative one and analyzing it, or translaic the nreaning intoatl actiotl in machinc r"ision. Image processing technology iu, been applicd to cletect cherrytolnato in a bunch ol cherry tolnato planls by recognizin-{ object rvith clillerent color. Thetnethod was integratecl i'thc ha^csting robot lbr cheiry toriatoiultivated irr a greenliouse [1].Anotirer exanlpie of image processinglpplication is in mushroom harvesting robot, to cjetectthe nratttre t]]ushroom to hln cst [2] and in watennelon harvester to do the same task 13].The ob'iectives of this study.were to develop softrvare using imagc processi'g to gracle citrusbased on their weight and color, and to de'elop a rear-time g..arrig machine prototype.

Development of Citrus Grading System Using Image processing

U. Ahmado, M. Suhilb, R. ljahjohutomo., and H.K. purwadariad

" Depcu'ltnenl of Mechonical and Iliosystem Engineering, Bctgor Agriculrural Lrniversity (IpB), Bogor,
h Cetttrt: ttJ'Agricutru,ctr t're,t,,,,!,1*t!,1||!,##f, r*##drricutture

l,u.,lhifl,t t,i t)

NTATERIAI,S AND N,IETHODS

Data of the area of eacl.r citrus in image obtaineci fiom a CUD
rnachine prototype rvas transformed to the r.veight of citrus. and
citrus conlormed to SNI qrades.

crtrus conformed to SNI grades.

The rrachine protofype rvas designecl and constructetj c..r's:s::r: r: : :.,::rrn:t\vo pneumatic solenoids thal open rnd ciosc onc ane r .::., ::-.:', ,.,.".,1,,,r.hell conr eyor. a color CCD carnera. Iorrr opc:r:r =. .i .t:. ..:.:;; :n j.r;rr:itr..
collecting boxes. a logic cor.rtrol panel. and a cr)n:lr.r:--:
Ei-eht hundred and fifty of- pontranak cirnrs. r,:,:_--.r ::- _:- r,< cr-rde .\ riuits. I25 grade Bfiuits, and 200 lruirs each fbr srades c. D. E :..:-i ,,. -... i.,.;. ;;i-;, samples. The sa'ples

I I tlt Intentttrit,,tu! C rj.11.-3. lit I l

Indone.sio

camera attached to a gradrne
u as uscd tbr clessitrins rhJ

Data of the area o1' each citrus in image obtained fronr a ccD c3rrere an.rche,r lo l gi-adingmachine prototype rvas traiisformed tJthe rveight olcitrus. :rntl .,i;s r.:.eJ ibr.-l:rssiri.ins the

lruir l'eeder u'ith
l-rurr at a titne. a

solenoids. lbur



\\"ere -sraded manually based on size. The results of image prooessing classiticarion ;..rrs'--.::
contpared to the ones fiom manually grading, while the performance of the machtrr,e :i:s
ob:en ed through its capacity.

RISLLTS AND DISCUSSION

In gr:ding the citrus based on size, it is important to use Indonesian standard (SNI 0l-3 l6i-
1iv'r as reltrrence by re-grading the samples into a ner.v grades by direct measuring using a

.ti:-r.i n::lance. This re-grading of 850 fruits resulting 91 fruits as grade A,269 fruits as grade
B. -ln- liuirs as _erade C. and 23 fruits as grade D. No grade E in Indonesian standard for citrus.

The resrl:s shon that out of 850 samples used in this experiment, there were 323 fruits (38%)
x lici i'.3ii t:trr .Lrirpromlsed to SNI based on direct weigth measuring using a digital balance.
It;:i- :e .::i: -:i:r: r:rr'S:-rrc table that manual grading agreed rvith SNI in grade A by i00%, in
;f:;tr: 3 :'. :- . r:- =:.i: f' br, 19oo- and in grade D by 0%.In average, manual grading agreed
* i:i. >\l .:- = . -:.:=- t-. -,' ,. ',r:t!ih is r en lorr. It ciin be said that. ntanual gracling rvas done
in::"i-.i, i---, :,:'. :rr r -i ,: r--: ,:.;,-,n:si: siandlrd as ret-errence. or dotle suhjectirell'.

Funl;:=-.r.c. ti-; ::it-.; :::'.:-a: '',::-
l-ruii ::: 'l':_-, -:.t- t--'-:. -. l:j -
. : -_ l

CJ!:r --i-; .. .r: r..- :.: - ..

r-l',:r'-,'.t. .,..,.-. . -- --.Jj:: -:-
.t),i:: ::t3 :l:.1-.::.: ;r.J,.: - :-'.-::..:-.

_!:jl-4. l'.ed .-,r slze ..i tiuit. or area prc,jection ol the
r--:-:-:::.::i::: Ii. '-i.: , -:-,:'j:cr- lr\r:ifnr. :l'r= borders o{
. J::J: -:. '--.::.:. .i . r.-c. :. r;. ^i::- 1l: equ3tior.

--- -:, :..-=- :l.l i, ': ''l:-::-: 
-: I-:: :=.-t-1. .-i gfading

: >\ - .. :.-. '-. '. lr: = .

S\I
Citrus Grade

B

C

D

8l (920/0)

2 (.1%)

0 (0%)

0 (0%)

7 (l3qo )

263 (98%)

11 (4%)

o (o%)

0 (0ro)

l (r9.'o)

436 (93%)

0 (0%)

0 (090)

0 (09/")

14 (3%)

23 (100%)

.ti

269

461

23

Total {iuit

CONCLUSION

The developed prototype for automatic grading machine rvith image processing as quality
evaluation lrethod had been pel'formed successfully to the designed function. The results
indicated that citrus graded by irlage processing confbrmed to SNI at a desiee of 960/o

compared to 41oh perlbrmed by manual grading. Holever, the capacity of the gr.,::nu rnachine
rvas 700 fruits/hr, thus it needed further improvements, especiallf in sp.'.':- belore the
implementation in the field.
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