
I i Y ~ l ' I t O l ) ~  I(.TION 
O c ~ i i o l ~ c  c l ~ - l ~ y t l r a l i o ~ ~  i s  uwd for partial r cn~ova l  o f  

Srotli nla~cl.inls srtcli ns S~IIIIS alltl vcgctahlcs 
m l i r~ r  ~ r ~ ~ ~ l ~ r r s c c l  ill n r o ~ r r r ~ ~ l ~ a t c i l  so1111io11 clrsilgar or 
I I  I lr osnrolic solulc t l i f l i ~scd  fro111 tlic solulion 
11110 lllc prorlnct a ~ i d  SV~I~CK is t r ; t~ isport~d I'ro111 IIIC 
illatrrial IIII~ tlic so l t~ l tc~n eltlc to ost~rc~l ic  pressure 
t l i l l i : ~ c ~ i ~ i t l  het\vccn tl:c fobtl nlltl tlic so l i~ l ion  
(Rasl(*y n ~ i d  N~ra~i.ialr. 1908; Raslogi. Esfiaglii & 
K IIIM r. I90o: l k r i s ta in  ct nl.. 1990; 13aral. Cllipalt & 
I .  I I ) .  'f lte main atlvanfages ,of osnlotic 
! I i l ~ i r t i o ~ r  ~IICIII(IC i i i o i  o f  c ~ i z y ~ i l a l i c  
I~tt>\v~irog. r r l c~ i l i c r t~  o f  nnh~ra l  cniour wil l lol l t  
;I~ICI~IIIIII ol' cnla~cs. Iriglicr rctcnf iot~ ol' volal i lc 
c.cttnlw)t~~~~Is tli lrit ig f i l r l l tc~ tlclrytlratiotl wit11 n o  pllnsc 
clianyc in~.olvctl. ;III~ tllcrrIhrc. less encrgy 
c o ~ ~ c r ~ n i c t l  tl11ri11p t l r l lyc l~; l t io l~ (I'leristain r t  nl  . 1990). 
I IIIII;IIIII ol lttc cotI~)lcr -. ctttrctll wntcr 
c-slt:rctio~~ :tlril stdulc l r c ~ ~ r l r a l i o n  c!t~r.i~lg os~nol tc 
r lc l~vt l r :~t ic~r~ II;I~ 11t11~1rcl its c-ca~i~nerci:tl alrplicatrol~ ill 

r o c  i t  Mc,islrlrc ... scllirl trilnslkr c lur i~ ig o ~ n ~ o t i c  
dcliytlrittitr~r ~iiocSifics pro(111~1 c l i i i r i i~~( i r i~ t~r :s  ntlcl 
stal~i l i ly. 'g~\. ing a Inorc plastic 1cxt1rrc~:alrtl r c i l ~ ~ c c ( l  
nlcbisturc lo lrc rcllicn,cd d u r i ~ i g  tllc.. snhsrclllclr~ 
t l c l~y t l ra~ ic~n,  .\ccnr.diag to 1.aziiritlcs i l n ~ l '  Mivl.orlcl~s 
I n l ~ o s t  O1:/cl oS init ial rnoistt~re \V;IS lost ill tlrc 
firs1 2 Iio\lrs. \vliilc an at l t l i~ ionnl  20':;, \v?s JOSI \v,lh.il~ 
~ l i c  11cs1 3 ~IIIIIS of ost~lot ic  trci111ni51t yl- sllplcs. 
I'rolotlgctl oanotic lrcat~i icnt. \\,ill 1i;itl Jq..csccssiye 
sr)luhlc so1ic.l ICaclling? cxlcnsivc snlitls upl;~ki'.,~d crrol) . 
i~i ivatcr loss r;tfcs. Water rstcs tiroppctl to.&iill' thcir 
it1i1i;tl value r\4tllin ;III Ilo111. o f  i t t l~ i i c rs io t~  ol'applc s1tcr.s 
i n  sucrosr solution (I,nzaritlr.s. Nickoloitl is & 
Ka~s;llrtlic!is . 1094). I ' l lc  ol!jeclivc. oS this slcrtly is Irl 
invcsIij;nltr 111c eSli.cls of' sl ier t l ~ i ~ k ~ l c s s .  i t i i t i ~c rs io~ l  
li l l lc. scrllltinti cn f icc t~ l r i l ion  an(/ Icnipcristurc. arzd 
v a l ~ r t y  o n  ~ i l o i s t i ~ r r :  -- solitl cl in~iycs ill hat~arrB t l u ~ i t ~ g  
P .'IIOIIC ~ l ~ ~ I l ~ ~ I ~ i ~ l ~ ~ ~ t i .  
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tlrl'Ii.vcr~~~nl i l l  co l~cc~~tra l ion  ol' ~ o l u l i t r n  and lllc rri~it 

~11lirls. :ifkclc(l water- snlid Irnnsfcl As sucrose 
I ~ I ~ ( - C ~ I I I ~ I I I I I ~ I  111. the P I I I U I I O I I  \\*a? ~nrscasctt. , nzore 
<II!!;II I I I ~ ~ I ; I I C ( ~  illlo IIIc* Ij11i1. Si r~~i l i~ l ly ,  Ilc~istaitl rl 
;I!,, I 1 l j l )o \  I t'1)111 IrY! ~11:l 1 \t'illt:t' 1 0 % ~  f'lO111 [ > i l l ~ ~ j > p ~ ~  

slice 111c1c;lsctl tv~lll i~lctr;lsetl sugal conccl1t1'ntlott ;IIIC~ 

t e m ~ c r a l ~ u c  I ltglicr \votr~ ,csfl$ctions fioln apl"ic n l l d  

kiwi ti-rlits tv~1.c rccoidrtI as tIir soIulion coltcctl~rntion 
il~ctc:~wd (l';~rlag~ottl. Kotat~tltn~icrs S: Mn~oll l is .  1000) 

Flu. 1 Varlatlon of Moistt~ro Conlent wlfii Thickness of Omlnl Red Rar~ana  l~~irncrseci in 

60'0 Silcross Solufl.on. 

1 I11.t t 111 \.;~ri(sl;~l l ) i l l r r c ~ ~ c c  I I I I  h l ~ ~ i \ l t ~ r c  I I I I ( I  
'1 I I I : I I  Solitls i ' o ~ ~ l r ~ r l c  I I I  Ostllolie 
11t'l1> 111 ;1tit111. 

. l l l c -  \'illlil~iOll ~ l f  1 1 1 ~ 1 ~ ~ 1 \ 1 1 ~  ~ ~ ) l l ~ ~ l l ~ S  

: ~ ~ l . ~ ~ l n - r l  11s l o 1 1 1 1 1 1  slicrs ( ~ S O I I I I I I I  rrd. C ' i~v~l ld is l~  
;11)41 ( O ~ ~ ~ I I I ! :  I>:III;II~;I\ it1 52"13 S I I C ~ O S V  soI~ltit>t~ is 
~ . I ~ I I \ \ I I  111 I . . I~ I I I I '  5 (.ookit~p ;11i(I C. i~~ct l ( l i~ l~  

II:IIKIII:I\ II;III I I I ~ I I ( : I  111i11nl 111oisIt11c ~ o ~ i l c ~ i t  tliati 

0 1 1 1 1 1 1 1  I C - ( /  I1n11ar1il I;III. all tlic 111111.71~;i varictics. 
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/\llllc~~lglr lllc 01111111 I S ~ I  V i l l  lcl)' ( 2  747  11, \i'iIlCl' 

11 bl j ll;l(l 1IlC I I > \ \ C % ~  111111;1l 1110151t11~ ctllllcllt, 

all;~~licrl lhr h~g l~cs l  ~lloi<t~lrc clllllrnl arliijrig lllc 

r l l~~.c  v ; ~ ~ ~ c . t ~ c s  i ~ i i t ! l  1 2  I I ~ I I I \  of ostnoltc 
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\ l l I l l l1 l , .  Solltl\ (?!''ll) colllcllt ol'01111111 1 ~ ~ 1  p110r 

I S I I I  I I I  , \ ~ . c o ~ t l i ~ l p  10 Si~t l~eI  el nl. * 
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Fiu. 2 Variatlun of Total Solids with Tl~ickness of O l i ~ i ~ ~ i  Retl B a n a ~ ~ a  IITII~I&~SO~ In 60% 

Sucrose Solullon at 2 1 ' ~ .  

l I I I IXIfLK)II hIIW ( I Y S I  

1 1:) 3 Vari:~lioti of Mo~sluru Co~l lenl  wilh Sucrose Solutiori Concer~lralioc~ In 15rnln Thick 

Zwiriaad Cai;=;w a1 27°C. 
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Fig. 4 Variation of Total Sdids Content with Sucrose Conccntratiori ilr 15nini thick 
Cavendlsh Banana Slices at 27%. 

* Cooking banana i 
u Omini red - 

i 
I 
I 

A Cavetidish I 
! 

!.t~tCawu~b9h) * . D O ) ~ ~ I '  (I nonr~' .rl c-nrr' v n 7 a - 1 ~ :  7 o ~ s c  - 3  Rye: 
U' * l i  9Vl~I4 

h(C(Omm red). .IF 01.11' I I I W \ J I '  n itr +a1 I II i ' r t j ~ i  0 r q r n ~  . 2 ,4511 

I?: .I1 ILtH? 

m 
I 
1. 

Fig. 5 Variation of Moisture Content In 1Omm Thlck Silces of Banana Varieties 

1mmc:sed In 52'8 Sucrose Solution. UNIV
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+ Cooking banana 

Flg. 6 Var~rrt~oci of Total Solids Contonl with Vpriclal D~lfcrc.~icc of 15rarn Tlrick t3a11ana Slice 

lliurtersed irr 60°B Sucr use Solulioit. 

Fig. 7 Effect of Osrnollc Solulior~ Ternporalure on Molsturo Content of ZOrnrn Ttlick C o o k i l ~ ~  

Banana Slice llr~mersed In 52% Sucrose Solullon. 
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I-'ointlr, li'. 0.. A 11.r1yc.1~. 0.0.. I ' r n P c f ~ . r r ,  P.1. nrrrl.411~nrh. O.C. / 1,Af1TEC'tl .Iorrrrrrrl of l:~r~int.r.rirt# nrrd Ti~rltr~rrlo~r If I )  2flfl.t: .??-39 
I 

Ell~.rt or Osti~otir  So l~ t t io t~  'I'cnipcraturc anct 
i ~ ~ ~ n i r r - % i o n  'i'inlr ttrr ~ l o i % i t r t c ~  :~erl Total Snlirls 
('orifcl~ts I ) ~ ~ r i t i g  Osniotic I)cl~ydrntinn. 
1;1g11rc 7 nlitl 8 sliouv tlir cllcct of osniotic solr~lion 
tc~~ipcralr~rc on II IC  ~ i~ois lurc  and lolal solitls conlcnls 
~ r c c i c l y .  'f'lirrc \vas Iitglicr d c c l i ~ ~ c  of t~ioist~rrc 
ccr!tcnt o f  I ~ a ~ ~ a r i a  qliccs irii~iic~sctl in tlxc 4 0 ' ~  
ost~iotic- solution ~ltnn i r i  llic 34"~ '  a~it l  2 7 " ~  
S ~ I I I  Slccpcr curves ohtninctI at higher 
!c~iipr~nlitrc sl~o\vrti rncrr;)srtl \v;llcr rcrt~ovnl. 'Tliis 
IS ( I I I C  lo !lie ~ n r ~ r a s r t l  solr~tc ~ r i l i ~ s ~ o ~ i  inlo llle I'roils 
~cst~ltitr!: iir liiplicr total solitls ccrnfer~l. Accot.tling to 
V:ir) aritl I c Mngi~cr ( 1090) solute infi~sion into 
~ii:lrrr'~nls ol 'crl l t~lar  s t ~ ~ ~ c t o r c ,  i~irtialcxl llic ot~lflow 
o c I I i t .  Incrensc in solulioh 
~ r ~ i ~ l > r r n t r ~ r c  cn111tl Iiavr rrsulled i l l  1;rcatcr mobility 
t ~ f c ~ s t ~ i o l ~ c  solr~lion ant1 ctrI'Tr~stc)n n i s ~ ~ g a r  ~iiolcculcs 
i t  I I I Iric-~r*ns~~lfi rllc o ~ ~ i i o t i q  solr~tiori 
I C I I I I I C I ; I I I I I C  I C S I I I I ~ ~  111 111~1~;isctJ \v;Itcr cxlraclinn 
av t l  solirlc ~ ~ i l i ~ s t o ~ i  fio111 l1t1icnl1pIr. npplc, arltl cat rot 
( ld.rl I \ I : ~ I I ~  ct al., 1000; l.c~i:~tt ;11it1 1 ,c\vii-ki, 1990; 
! ; . I ~ I I L ' ~  31 . 1'19*i; I<i~~t(bgi i l l , .  \'~(~(),). 

( ;c~i(:taIIy, I I ~ O I S I I I S C  C O I ~ I C I I I  cif'baiin~~il S I I C C  
tlrc~c;isc.rl 1\11t11 irirrci~sctl irnnicrsicrii linic (I:igurc 5). 
bjrt15lrt1r contcnls tiroppctl rapitlly tli~ririg t l ~ e  first 2 
Iiortrs. II I I I  an alniost l i~irar  I-cla~ionsliip prevailed 
~ I O I I I  llir sccot~d l o  111c t\vcIStli I~our o r  i~i~nicrsiori. A 
cctrrc~ptl~iditig it~crcasc i l l  lotal solids was also 
rrcortlrtl 111 ilic lirst 2 I ~ o u ~ s ,  iolln\vctl by a linear 
~ r l j ~ l l t r t ~ s l ~ i l ~  hctn.ccn llic s t c o ~ ~ t l  to llic twelflli lior~r 
o f  ~ ~ n ~ i i c ~ s i c r ~ i .  C'onq>lca polyno~iiial ctlualions 
cl~o\vitig llic ~ ~ l ; l ~ i o t i s l ~ i l ~  I I C ~ W ~ ~ I I  ~ ~ p ~ t i ~ i i ~ ~ l ~ i i l  n~rrl 

precliclctl vnlucs of lnoistt~re aritl total solitls content 
during osnxitic dehydration arc slio\vri on tllc 
1:igures 1-8. I'rctlicted and expcr ir~lcntal valucs of 
t~~ois ture  anti total solicls contcnl shnwcd high 
correlation (I<' -- (j.9919 . 1.000). 

CONC'l.1 ISIONS 
Moistore contents of  111e ballatla slices were foond lo 
decrcasc \\lit11 incrcascd irnnicrsion tinic. sol\ 
co~~ccr~trirtinn and lonperatnrc. I Iowc\rcr, tnoi., * 
contents tlccrcnsctl with tlccrcnsecl slice tlrtckr~~$s 
Tolal solicls contctil i~icreasecl wit11 itrcrc'itf~~~ 

..j.r 

itiinicr.;inii linic, solulio~i coriccntr;ilio~i nrfct. 
1emper:iltlrc. I ) I I I  tlccrcasetl will1 tlccrcascd sligr . 
thickness. M ~ ~ i s l r ~ t c  cnnlcn(s tlroppetl rapidly cl~@rk 
tlic first 2 ht>~trs. hr~t  all plnios~ liric:~r rc la~ionsl i i~  
prevailctl utilil tlic tct~mirr:ilion o f  ostnolic 

: tlcliytl~;l~ion. A corresporttli~ig incrcnsc in toliil 
solitis was rcc:l>t tlctl in llic lir sl 2 h o u ~  s, I"oll(~\~ccI hy 
a liricar r r la l i~ i i~l i ip  h c t ~ ~ c c ~ i  I I IC  sccontl to 111s 
lwclflli horrr of i~n~iicr.l;ion. Osiiiotic prctrcnttiirnt 
helps lo r c t l~~cc  rnti~st~irc conlent aritl inrrcasctl ttital 
solirls of hnr~;ln;is prior lo litr llicr air - ( I t  yrlifi 01 

V ~ C ~ I ~ I I I I  (Iryrr~g. 'l'l~is t \~tl l  cnlia~icc c ~ i c ~ g y  ccr~~ioniy 
ch,ri~ig air-tliyrng. ;11lt1 111nii tllc cnllapsc oVs~tr\g!urc. 
in prcosmnsctl h ; i ~ ~ a ~ i a  hcrntisc nI" tllc surro.;tt inlit$& 
into t l ir  t~an;rrins. 
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