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Factors Influencing on Dewatering by Osmotic Dehydration of Fruits and Vegetables
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Abstract

Among various fruit and vegetable dehydration methods, osmotic dehydration is considered to be gently
thermal and effective process for removing water from fruit and vegetable tissues. Osmotic dehydration has received
considerable attention not only due to its low energy requirements, but also due to its effectiveness in producing
a high quality product in terms of colour, texture and flavour. This dehydration method can also be used as a
pre-treatment step prior to further processing. In order to apply the osmotic dehydration method for product
development. This article discussed on mass transfer occurred during the osmosis process and influential factors on

dewatering and application for fruit and vegetable product development.

Keywords : dewatering by osmotic dehydration, food processing, mass transfer, fruit and vegetable

*E-mail: wich@buu.ac.th

226 Wichamanee Yuenyongputtakal / Burapha Sci. J. 18 (2013) 1 : 226-233



UNu

nsAsheendeisesaluda (Osmotic dehydration)
L‘flumiLLU53‘UaWm317'iamﬁﬂam%mmﬁﬂummiaﬂéf
Tngdlngjindudunsiudnaalsl esanduingfivid
Ussnathann vinlalaenisuginualifluansazanedidaing
Léﬁwﬁ'uqa?&qL%'&m’iﬂmﬁasmaaaaiuaﬂ WU ansazanetinng
aNsazaneinde uaraIsaratoNALsERIMIaLaTnde
Hudu nmseealufaauisnanysinailuingivaslilae
Lddndudedddainuiougs Huisanusunanilusinualsd
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fins14deBunduununisinieendieiteealuda aun
nzUIUN1SAII00NLATN159uLY (Dewatering and
impregnation soaking process, DIS process) (Raoult-Wack,
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WAZAMNINVDINGRSD UmﬂawuﬂfﬁqﬁQWQQwuwaLﬁaa%ma
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AReTestuNshseendeisosaluda ousslovdlunns
Usrgndlinisianineandeisesdludalfnzanlumsiaun
nanseEnuwavkalinald
N156181aUN2aEa1552hIN9N15004 ludd (Mass transfer
during the osmotic dehydration process)
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‘ Concentrated solution |

‘Water

Solute (s)

Product’s own solutes <« —
(minerals, sugars, organic acids, ect.

AsanglauaanssenInanseealudalulnuay
nalyl (FnLkUaa97n Raoult-Wack, 1994)
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u“;JuLL'juuamum%u‘Lmuj Sablani and Rahman (2003) Wui
nsuuzshaduiudivdougauin (uun 2 wufiung
fiAnduuszAvinisunsvoniigeiian sesasunfe n1sviu
\WuurssUanuimas (57 5.5 wuflang wazrnaaamaen
2.02.0*1.5 wuilms) uasmuuwiudvaoy (3.51.8%1.0
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unazAdulsyandnsunivestiiannnin Yuenyonput-
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Btep 1

Btep 2

- Liquid I:l Pore with gas
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et al. (2007) ag‘d'jwmimﬂLmiawiuﬂfwﬁqmmﬁ 100 4"
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30 Aufl ilvendudszavinsunsveniuazthmageniy
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msa’mﬁﬂﬁwjaa‘lﬁaL?‘jaLmsawgﬂﬁwmauamﬁmmsqmﬁa
thmanuanlnauazersiluadaduesiusynevvoanaiu
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91n1Aas auvbAinangaNdugyInalunvusln
dledudunszuiumseealadafussesnamis ndwndu
svvdeslinduAuganusuussenma Wumsifiuussiuidou
Tunsunsvesianideidovestudnualiiludarsazans
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Tudupoudl 1 deduuBuinuald (t = 0) flannzussenme
ansazareneuendiliiinisiadeudiduinislutesing
sewiaead Junoud 2 deuddinualiianzgynnie
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Fafigngaeenlulanisunsriugaunidn (Capillary action)

t=20

Pore with gas
No liquid inside
t=>0

Under vacinun

Gas expands and flow out

t>0

TUnder attmosphere
Capillary action
Pressure gradients

N9 2 Aswedsunivesansavangluteaisserinawaaaenaln HDM (AakUasain Chiralt & Fito, 2003)
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wazifunaainnadsuutasninuduussennia (Pressure
gradients) (Chiralt & Fito, 2003)
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Lﬂunméy’us[,usdwLLSﬂsuaamﬁaaaIm%a (Vacuum osmotic
dehydration; VOD) wu l¥anizgayainia 20 uiil win
gealudasofianzussenia dindnuuimanilsdonisly
qmapmmmmﬂu%’qmz (Pulse vacuum osmotic
dehydration; PVOD) umsldianneananiamdunadu
Tudrsusnudandugdaninzusssmanaduudalianiag
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wu Manneagainie 10 wikdnduganiizusseinie
10 m‘ﬁLLaﬂﬁaquagywmﬂ%‘m%@mu 10 W19l wd9s
oodludarofiannizussenma mslianmzaganaiiuudliy
PeiumstelounamuazieinyauamuIsUsEnsld
Tapia et al. (1999) \W3suisunseealufaiianiizusseinie
fuan1iz VOD finnudu 60 faduns wudn annie VoD
aunsatisanUsinaauturewrasneldianiinasly
anmrusstnakazldndnsuanisnvasieduauas
nausarindlAsaiuingAuEusu Chafer et al. (2003) wui
Fugnuns fdnsnsmelewnaaafistuidieldanioz PvoD
Wudamzuu 5 undt fenusiu 50 Gaduns wagyinlia
Wasuulasesnindegsfiiiunisainuariegieilin
nMaAssLTudy

2.3 nsldauulviusegaunvuidudsne (Pulsed
Electric Fields ; PEF) siflunsiaglsaunailudi (6) iuda
dnlnsafiduiatuonnssuiansmienhliAauselain
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= £ Sh. @

awitliAensunnveaderiuad (Ec) dealdinandusnn
LLasﬁﬂﬁ'Lﬁﬂﬂi’mgmiaﬁ Electroporation %38 Pore formation
Feosviednnil 3 Usingmisaliieduld 2 wuu fe
Irreversible electroporation L‘fJummmﬂsuaaL?jaﬁm%aa‘ﬁ
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ANnuduauNlniingeeg1wnn (E>>Ec) auviliAnnig
vhanefiBerumadedisnnsifniduguunelng thinussand
Tlunsvharedevumaduesgdunidiionisoueseivisle
ILaig Reversible electroporation L‘fJuﬂmLméuaaL?jaﬁmmaa‘
Mnnswinivhausliinifenuduganindianudy
auliiidngaifisndniios (ExEo) ielhievuwadiin
syuadn dedinadensiiiudnsnisiielousnaasidionn
sudetumadivindu wadlignyianeinn Ussgndldtuns
gLt uduRsun A eenLUUsealudald (Von et al.,
2006)
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Wil 3 Uiﬁﬂgmiiﬁ Electroporation %38 Pore formation
(fAkUasann Mertens & Knorr, 1992)
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Alaldsn) L*T;Juﬂ?iu‘ﬁ'a'awé’wmmﬂqwﬁqlﬂé’q%ﬂqwﬁq
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Tunsedoudl lunsedouiivesaduilaziiausngnisl
Captivation effect Fadumsdeuuvasiiintuluianais
Alasurdusansiladniiiownainleserniaiitiniu Tng
WesonafitAstunielusananswesmadtia dulatunsadu
fiinanadudandgiifuszezuaziinnisuaniudsuuia
sewifu mnthandszgndldlunismdsadudunounts
soaludadnualiiazdrovliigefnfuideidednnals
anunsaunseanuilddedu yenainineseniafingl
fnavliAnguundnduluduinualiflédadunisgae
\iuTonaliansavanseealudndudatuidodeldunniy 3
flenainnisanelouunaanshduintutiues (Fernandes
et al, 2009) nsiadpuduiuvinldlagthdusinaaliiuelud
Wieasazarveealuindsddiiusnarslunisindouiives
Aaudanslvln nsdinalTiianwanboliudain wu waaou
Fulrse anunsaldinandudseana 10-30 wiit udhdaiiau
nnnaliluesaludaneluanigUnd a1nnsAnwIdnwue
Tassa$ramaganianuinnisldaausanslednildiugaeli
Lf'jaL?Jaﬁﬂwalﬂﬁé’ﬂwmzL‘T;Jugsummé‘ﬂLﬁuﬁuLLazLﬁmﬁBdea
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(Fernandes et al., 2009; Fernandes et al., 2008)
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Jnalngnssmonuaiunsalunisatelousiag’s Marani
et al. (2007) wuin msldhmadifdmidnlnanad
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TneilUsnameudsidfiutuliunntn dewssuieufunsty
ansavaeifitmiinlianags wu ansevaselasa s
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3.2 arnududuvesaisazaigeaalufin lunis
ooaludadedliasazargooaluiniidanududugsninang
duduneluiuinualdiiielfiinninuuana1swosus ey
Waduusedulifinisanelouniaans seauaUuTUYs
asarawesalufndufeideddaensafuussansamnisuns
vosthuazignazats Tasduuiliudedofiuaududy
Yosasazauevdlufndinalionsinisanslouniaasues
thuazfgnavaefenfinty wariinayhlinansusiaaiine
fifn a, shae egslsfmunisidansazansesalufniiiudu
innfulufaunsariliAeniseeleunaasanadld Wosn
MNENTazANeNANNLNTULININIANUULIANINLAZDIAN
Fuunaq fiestuingivinedarnmaedouiivesiuay
éhgﬂazmaizwmmsaaaiu%aiﬁ (Sankat, et al., 1996)
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waliiAnnsidsuutasanmly fe Wevuwadseuiias
FehlFnsundinuresiuagfgnazarsidululdiendy
nsldguuniidn warlunsdnisesaludalasldinion
navfiugumgilunisosaluda fualfanuninveniidey
anavilinsiadeuiiveniuavihaaavainiu Hunald
Snsnseealudagetudae Flink (1979) ndnd1 gamgd
Juladeiiinasiosasnisiaihesnandnualdiidaaunn
Tagdnsnsfaioonizgannidleinisifiugumgdlunis
poaluda agslsiaudmiuniseealu@adnuald wualiunis
Lﬁwﬁuoﬁ’aﬂa'nfﬂzfé’wﬁmﬁa‘lsﬁqmﬁqﬁqwﬁw 60 pIFTATYE
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& Lamb, 1990) nskvattunisutinealaluansavaie
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Waneioidievosinualsildunn Tnondnsast Osmodehy-
drofrozen product aunsailuldlunsudnudndusiiunes
loan3n wasletisald (Dermesonlouoglou et al., 2007)

2. wAnfueifaudendours nsiaieondaeis
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et al., 2006)
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