\Y"\‘\J\Jﬂc\i a)jﬁ‘-\-\cvw &_\J}@Lmﬁj(’)l-"

29,30 ladd 59 5 T oyl w0 9 AT 33 Tasl g il vy 9

3
%

Y .7 F. . Yo = . \ .
&\&MQQ#MWcQ\inch Jﬁjg.wcs\}:l.oc\.e}.m
Jlj},u\?u‘_,ou;biati;,;uu!;\;@ujpu”;@)nfu)tséﬁ;,;u-\

e S5 ol (oDl ST S (e b 5 psle 058 lslead Y
AR sler e 3l (555l 5 pske sdSiashy (IS Sse el 5 kS Tas ey S Glskad T

QENNN i pdy Gl AE/ VT il s f)l)

s AS>

sl slen Ol Lol edd St slakised S Gl Sy » el KT 5 Dol b s i Sl eslinad ass nl 5l Cia
53 55553 Gyl Jploms 2lale YOKHZ [l 3 L o gloz 53 s Yo 5 Yo s Sles o s 53 S posl b pla 3 gl b jladi iy
ladiged o) aids TEr 5 VA AT A T Sl o3l 0 )3 (el ks 53 (osabst Olj 5 (G35 /(S0 deps B 5T
GG el T b s el sle Ol e i gl 51 Oley 5 3585 ol GlacBle o o 5l OLES sdel s 4 b w23 S bl 0
S oo Sl b 3la Ol Ol gl sl T3 Il 433 V0 3 (g gmnnd A3 Olo 21531 L aS (5 sbay o3l 53l (6 saml Oe
oS 3l 0L sdome O ol 1 ol il e 3 S 4 sa 3l (60T I o (el s clale 21531 .(p<0.05) sl ol 1,
W8l S el el L aglin 53 (ola mn by S5 BE Rl sl b Oles GRIBIL st Dl O Dl e plad 5o
53550 S kil 5o s 005 Sl T s 5 e JUE s o IS 5 S sl s sl 8 sl Sl eslin

23l 1 6 el Ole3 SRl 1 L el AT 3 b 3 dalr 31ss Ol i gl 51 OLa

038 St (S a5 T (gl b5l S 55558 b 1085l S

masoom.alizade@gmail.com: i J o ®

YAY



eSS Ol AT Jal 5 G

Q‘)K&A})ﬁ;@.& GJ\}:LO MW

oo L Ll Asl 5 senl 53 ok Ol U
b GLL) s genF Je sl b S
S ap O 5 Sl sl 3 s 3y 5K
e Rl o Ll Al b J e 3L S
IS T 558 o s O @ 5 il ol
5 Gl @I Sl (Yerd) 0K 5 Fernandes
S50 ep Pt dske lle s 1 Ll ol s s
et o ge gl gl a8 sl OLES ‘@l:_l sy 513 ey
SRS s g sl g g S S gl -
s Fernandes s s gadlas 3 cmmen 335 0 il
&S WS edalie WLUT 5, (Yerd) ulKes
il 5 O w5 e el 5 Ll il S
(Yerq) olKes 5 Fernandes [V¥]ss S o el 55
Sl bl s 1 gl SaS 4 el ST T
S 5ls 0L a0l ol isls S5 gy 3550 WULT Jol
348 oo 5 A3 Ols s 3l Ol « sl b5l eslinad
Gdlls LSas Ws 4 o8 wase il 1 o
S ) OLKas 5 0rtuno [V ]end S S
G S 5 e Juml o b Ll dl S8«
Bl slon bon s Kot (b s Jy o ol b,
Lyl D5l 6,558 4 a8 sl Ol (s Logad )z
(ot LAl s | B Gy 00 8 S St
Skl s e JUEl l o oS sls 0L ladie b
(YD) 0L 5 oS DIVl e il 50 e,
T s SLSUE A4S Gl Shs sse o
s U S e B e
S SAd 5 el sloe e es Oles gl e
Nagme ol slge o 5 sk Gl S 5

[ve]lss
LT3 5 sl ST S8 Jlasn ol 5 Ss
Gl 058 Sit Cgr Dled iy s Ll A
s glaclale 3 (gl slad gl S eslizad b it
Upams CokS Sy 53 Gk ol Sl Olge 1o
Sl ool p ATl eslizad Uy il Sl
Loarg boad dpad s 3 dpame 8L 0L

u’i‘i\}é‘ g gJﬁJ}'ﬁA 5 030 QY)M BE YL Sl

6. Microstructure

YAL

dadio —)

Ji& , sleet L Citrus Aurantium ols (b L 00
N pama 3| S [ sb o anban Tals S b T8
£0-00 s5d> 5 aS Sl 38 5 5 35 4 e £L
el Gl 050 cnla20l3 €l s 08 Ao 53 0 S e
Sl [raenl oslize Glawges s G e sl 2V
3 3sdr odlinal 118 ab 3 gy 5 035 sd e Gl @0
[¢]s50s S e Gl sl Sl ske Cxio 2
330 GG IS o 5 K e sl (IS
slezsil 5 05,5 35Sl (05,5 Kt il e Ol eslizad
2GS s sl sseb s e Olse aes
S 3 OBaS Gme LIS 6 el Sl
OS5 b 5 olend sl leslizal (2alS L 5 G
boamlie 53 bagalus ol ol slse 53 S50 L 5 b
el Mewd ey Sl slais
) Bl i $ ST sy S Ol Sl
53 a8 bl 5l sl 0s SKas Ol ialS gl el
Osh 5 omb sl s s O o (s o)
S Slusst s ate U oS e Sose B
TNl cctls anl e K 5 oo 5 oo o 51 e

Gl ull ledis sy p o OTAY) OLKan 5 Jb 3
Lgl A5l Lo Sl i 55T 05 8 S b s (S
oslizal oS dzils Ol Lol sy p Gaml G0
ol el ST 5 Ll Al Sl b 53 5l Oleses
55 A% Ol Jlsgme il 5 IFODF s ae 500
o st S edal s 4 s s 0 RS 5l b alie
5k s ke (Sl S s s S ST sl sl
(YeoA) 0, Kes 5 Rodrigues [4]s 5 baa s IS &Il
S Sl s ) Dpol S8 4 el 55T S
3205 48 s Ol s Lsls I3 s 3ise Ll
23 Al Dl 4 e el bS5 s sl
GLJUES bl 5 L oad e bdl S
Qe 3l g Sl 5 OF 0313 s Sl 48 AS e g S s Seos

(v++9) 0l,Kes 5 Rodrigues [Ve]ucso o 55 1)

2. Sour orange

3. Bitter orange

4. Partial dehydration
5. Sapota



yyan J‘JJ.A) N 092 A O)LQ-;:/

s mbo sl

(0

WR=WL-SG

Sl s bbb 3 o w dse 05 Mg, M
Uslatle; oo i 4 odd S wisai 035 My, M i
b olie Xi 03l o g Cushy e Xi io Ol s
SG i 2k aws WL (o, KT 0L 53 b gl
3 Wi 055 2l Ol WR Gle G s
Ol L3 L ses 035 Wi (@) bawssas 4l 035 Wil 3
ol (@) T

gl 3 e i Y)Y

Foos ¥ 0 Do el e 03 el 4 LAk yas
b tslasl nl S 13 Sl b lpal Gl o i
sl 5 (K0l el TI-H-20) ol 3 plam 0355
TR WP LG RN I LISV [ g+ WHIPESSTI RGN
Sl sy Mve 5 YOKHZ (s 5w eslinad 5550 &
5 edn S ool Jslme Sl 00 gl b Ol s b
G5 Bdme biges (b Cugb, Gl Sl
s 00 glos b oS St s kgl e [V0]ns
O35 ks S 513 VOMIS (3555 Glsa o 5 318 Sla
<35 b dlzms @a3l5 By dnT 51 a5 1S baaipe
[e]as g Seslal o/ee

sdome Of ol s - Y-

Sostbg Do el S Sladiped sdme O
DA ey a plil cole ¥ e 4 oo O s

38 Cges oy Wy Ol Gl ) e e 055 W
an of i
j.x;,ﬁ A2y L;ﬂfe)".).ﬂ -Y-Y
s e Voddaly 5l S8 2 Ol ¢ Sesll e
DIV]as sl (YAT) 0L 5 0L S

~ _(Vl_vz)
oS'\'»S)J"’:' Loy = (V

Vl

(m3> AUJU(.»}Q;I (..»VZ,V]_

35 eslizad is; cpl 51 0lg e o3V 5 L;uﬂ)j

Lhufb_;J K :‘y -y

& 903 5 5lweslel —V ¥

o gm0 (s 5lwoslel -V Y

Ky e 5 el (S, s bl Laee
S gilwsts 5 @3l o> ol Gladi gl 5 sz
LA e3ls i MM ol & Slaiy & 55 sl
Cosby O LE L edd o b fpy e Susb)
Cod Bdiged e i3S pasie WOl 03y 5 @S
55 g5 03l L3 L by (sl 2288 13 Sl i
s Sl O3 & Oy B 31,8 Sl 55 00 glos L O
[ye]us s

Sl Hlod few —Y-V-¥

L5582 G pl oo el shpe (Sheml Jyloee
g Sl sl s (S34/ S50) T 5 ¥ Y lackle
Ll pabse jasie bl L Shenl Jabe 3 odd
Sl ) bl S 55 el skme 4 0 g0
Yie g A AT A X)) KT 0l 04d bl e
Sl Sl e s o sl SE 00 gla g (adds
Lol 31 o3l b s ikt (2353 s (o b
dalo 5lge Clm 5 Ol O3l s 31 Ol s (0 L))

D] S el

q
X. = (MO_mO)

i MO
¥
Xf — (M _m)

M
(Y’

W, X X, — W, X X,
WL = x100
V\Ii

(¢
SG: le X(l_xf )_\NI X(l_Xi)JX]_OO

W,

YAO



eSS Ol AT Jal 5 G

Q‘)K&A})ﬁ;@.j GJ\}:LQ MW

3 gn i Ol oo o gl Al T3 Il 4iBs V0 s (5 el
SrSpdor Sl 5 a g slabas o) 3)5e a3 b
Yoo Ly ol Geemen () K2)(P<0.05) s ol |,
O3 o p 2050 phae 53 (Solalae Dl as Ghls 5 akds
Aol b aids Yo m pgm Ol 53 Slis ol 4 ST Ll
3lye 055 RPN i 4 od Ll A oss oa i sl
ol 0 JSE) s ey xS Jsl dnl b s 4 o il
ot 4 S OT8) OLlSas 5 B3 Sl b b
GaS slds sus SEF gy Sl p Sl S
53 GSap Sl L Ll sl gles ot
Lol by GRIBH L el T3 il g0l
U ogilae &5 il bl el slge Oljes odigal 0
skl GU S s, 7)) OKes 5 s Olallas
S b e AS Gl S (S n el Dol g
el Loas sl glas 5 Wsls Sl asdllas 3550 1y 058
e o 5 ST Ui (S il s il
Szt o8 23,8 s Ol e ol Al sl o I il
5 S sl e Ol 3 3508 Sl LI L
sls 0L il sl 3 Oles 04 Vb b laclale Sl elus
35S 55 chle hll S wd eaaline 6,0 Ol 3,40 o
wils blan U el wlp Sl slasles
Ai (WLY OF Gl Ol Sl Sol aSis, b
Chle 5 akds VA (el OL3) ol Sl 3 o s
WA Gpaml Ol3) lachale 51 G a5 b (G853 LY
Sl St Dogen xSl Olge ShlPl (adds
Lol Oles 5555 e (Rl 381 (6T Ol ol 0L
gl 03 oblae Rl Ll Al glasles 5 (el
ass boama ol (P<O.05) ol azils ) 3550
Sl S5 B syls Cdlae (Ye0A) OLes 5 5L
chle 5o dids WA gosabss Ol s I e
GAT Ol RIS Glas cnl 53 13 2 (AY-WIW)
5 Sosabse Ol ol Jl sl sl L;J;V.:}T oy pods
osbiles .l ot asls OLaS () KD s sl Il Oles
S 5l Ol (go54b 58 Oles SRl L 5 5d e alaSle oS
e Selaly Lpul sl 5 s 0l Lol ool

(P<0.05) cusls Ll R s cb—d 33 5 als

8. Water loss

YAQ

‘-ﬁ.u' CA\J —-¢-Y

stable ) m 3L o 5l eslizal b e 3L 05051
SaS w5 5 5lS 4 Laze (MiCro system/TA-Xtplas
e 23S planil wids YEr Ol 3 Texturepro Sle s
EoxtoxYe slul b oS Slakad lanl Wagas 3l sk
Sl o SO s b pad walsl 5o A ag e L
23S O F Sapi8 Ose5l 2550 p st Sl i Il 52
Olpeay Sopis sl Cgxr 5L 5,50 o Sl
s 8 s s e g0l s Ol 1 2l
T s_<3J -0-Y

cad) L jatls aw e g b 5 S Sl
oo (55 wad) b 5 (33 sa) @ (ks
@ el Tl bl ol 6, Seilhl gl Jas 3 by
Solo g gl S sy GlAS 5 el Sl G0 @
5 (e G3010 Jue HP Scanjet) Sl aewsa
ok £oXEr way SO bl b APIYe s sy,
Lokl g pslal (235 el Wsad 550 S )
IMmage Lile 5 5Ll 55 s 50553 s slad 5 s b
RGB ) slas Las b S 415 (1409 aes)
DAz it G5 gla_axls LAB

Xl 5 g5l ko gay 50 —1-¥

SLS sk LT b 5l eslial boasls Jlal o 5 45
ks aglia 5 SPSS16 L1l 5 by 5 alas Sluls
by e laslagad 5 8 planil Ao a0/ 0l s (Sl
A 5 YoV St o

@u‘gg’;aq—\”

Moy g polp Sls e SE Y

Sl Sl 5 el 3l g0 b
Sk b ol anl o (alds Yo Y0 00) Oley i
(SG") wal> slpe Olppe 5 ol 0313 s 3l (T Ol oo
Ll Aol by 5 55554 Sub glacdas o s )
Ols GRlB L el dld (b 53 el olpe e Ol

Aol by Sl b oaS gosb a4 .cab (il (g el

7. Sold gain



yyan J‘JJ.» N 092 A O)LM:;'

s mbo sl

350 bl &S 53 Al e Jlalan ey 2550wl
4 2p akds WA Oley (5osab o g Sl (n e s
Clpedd dald Wped 4 Cond Obey l s S sk
250 e 3 Ol s Sl bl Wy o S i
5 SOk e oliks (P<O.05) s saalis o) p
Sist mped Sl Dol b 550 5l a8 (V00 ) O Kes
03,5 ool (IS S 5 Sy oIS slaaSs lag b 0o 8
5> s Ve by dlesl sy b cpl st UGl sy
B e s o e bl B als @sel b alie
S sAeS Of Clr B (gl i sbay cald &gl
Oy Sl b &S el Ol ol 4 ol Ol 5
ol i oSy Sen LU bl s & w2l b
S ghls eds St L dsed sl slS ey
ClB il s &S cl dald gl 4 s (5 e
b AL s el se g e i o
bl ai3s Ve gl 3L el Sl e el Dx S0
Jlazm ols Ol ald wised 4 Cod (5508 O lr
Dol L s mae akds Ve Ol S bl &S 5y
S A ST e ol gl bl 3 5y sl
Sl Ol el Sl s 4 5 250 b sladisel
St gt w55 B Il S Sen U sl
romad el 0315 OLES dals &gl 3l a5 S T Ol
350 cpl el sdaline 55855 3 glaclale gadS 555,50 ()
DL oS sy Gille ((IT40) OLSan 5 3130 S b
oS 5 e e b s (gl b aids Ve Ol Jlas! sl
sl 5l ol Sy S gdUS slml gl
Shesleal S ook 4l ey S sl
S Ol 1 O a2l 55 G pamed gk VL slacdale

S5 Ol 535 Sl p ol Sy ST TF
Lol b D) el dnlp as b il (SAS s Ol
Sty 4 o s it alaly (4505 1 5 S
55 b Caglis Rl 4 e el 1015 51SG 505l
Sllalie b Gilhe mlS pl & 50 (SAS5 o bl
g kmils Ol Lol &S 55 (1740 OLKes 5 chd
53 Gosabss Oboy Sde (L S8 (el ko
¥o) el Joloes Clale ((4ids V080 ) (6 el J o

Ne) sl b lelt_&u Sgo Ol ke 5 (hoys 00

Coolt 5oy Sel WLl Al aulp Ol i

‘)‘}LA Les R 4.3}4..3 CA.BLJ B C,..:.G‘aﬁ)\ L_;_ ‘;\.::.ﬂm

Aol s 5 s e 2R O 6 ce
Mfwajn] CJ‘!‘J ol 6}&.,.»\ - )\J,L:.S 4:.1)_)&«.1‘5
[R]85 o J s o 555 1 e S Dl sla S

Water loss (%)

YAV

Saolid Gain (%)

Time intervals (min)

Fig 1 Solid Gain variations at 20, 30 and 40% of
Fructose concentrations

Time intervals (min)

Fig 2 Water loss during osmotic dehydration at 20,
30 and 40 % of Fructose concentrations

KV RYSPRCHPVOL I T PR JICU | - B
ol s Gl il

Gt ses O sdms dr B ol 5 Ol il L
ol Gl aald gl 4 Cad edd S &b
Syl sl Wil o gl el S ol 4 w5 Ll
R e R P R
len S 5038 ol ) Ol ol 4 5 e ol
Al e a5 LBy O Gl el

Dol 5 5555 b glaskle 535S S50l

)Jjo.l.faj:.iﬁ;.j Sd>ee uJ;- C.:.L;B Q‘}:ﬁ ij:)')_.\fl.z



Shrinkage (%)

eSS Ol AT Jal 5 G

Q‘)K&A})ﬁ}@;; GJ‘}:LO MW

80 —+— 30min
01 T * 20min
S I e
- === 10min
g %0 %
§ oo
i w b
m h‘""'—-..
10 {
0 L
30 60 120 180 20
Time intervals (min)
Fig 4 Immersion time at constant concentration
300% osmotic solution on shrinkage (%)
—+— 30min
90 *- 20min
80
70 - === 10min
o, -~ I 7
50 1
40
30
20
10
0+

30 60 120 180 240
Time intervals (min)

Fig 5 Immersion time at constant concentration
40% osmotic solution on shrinkage (%

2 Opl el jlagi iy Sb —tF

“-<3J &L‘%ﬁ-‘u’ Q‘,::SS
S ol Sl g 53 gl el Jlasl Oley ok
Sobsgme S nlp o 53 (S ladlge Sl
S e S el ol b s 2l
2 Sl gl (6,138 56 de (P<O.05) 54 s sne
2Dl gl 65 G0 Yl b Ky s
3 S Cogeh o s b oled b Sl
g5 Dol w0 el 3L s ke slaesl s 5
Ol o 3 D% @ wilge 5o Dt (G585 8) A3
J 28 5l bl (Sas oS 55 s e Ao ys 40
03,8 S b s B, et glaiSly o s

Ak ¢l Sl

Wl 510 ol o O3l s Sl Olse p (4i35 ¥ Y
Lol 3 aged ) 5 Cashy Sk o (SUSs
g Shd 3 el eds J5e Fls lsa —henl i
Lalad 055 5 LS o 358 (8L Ole glad 4 &5 gl
A Bl iy cpl 5 (SuSs e sl 5 I golee s
5 AL slachle Sl esliad [Vo]usS o oS 3L
Coe Y S sbl Sl (KT SV ol
st bl bl A 6 sl s iy S
ISV C]"“ Ohd Coew oy Sbowl Gl 05 S
2l GUIS Ll ) sk @Sl SaSs
wwhle (il U cmen [VA00]50s Cillas s
GRS (S8 iy 5 Gl el sl Sl ds s
LALE 5 S sbml e 4 (oas 50 Ole SRl L il
G SAS s U el slse e 2050 [10]
QU o o U 5,8 sl S5 S 51 il
ey g ekl Bl Gl bag 055 SES b op
Lz S e 53V slas 2 me 53 (56l SS Ol e e
UY) Il @ a5 b i (508 (S8 bl 1
Oboy aalsdl b ecol slaclale ;3 aS 555 0 cdaline (0
S sk o Ll A SUuSs oy Ole sk
s aid Ve L ool b dsl Ol 4 by JalS o S
b glachle s aids Yr s SuSs s Ol i

120
——30min
100 + 20min
€ a0 --4-- 10min
b
8 60
g
£y .
R .
0 EE [ SNSRI s
0
30 60 120 180 240

Time intervals (min)

Fig 3Immersion time at constant concentration
20% osmotic solution on shrinkage (%)



yyan J‘JJ.A) N 092 A O)LQ-;:/

s mbo sl

3 S i Ol p Sl 6500 B0 L Bl
3 Ll Al Ol ol Ll 8 s a5 5 e edalie (6355
Jsowe Ble (131G (s ponl shme )3 5554k 58 Ol
Ol 5 SRl 255 5 pldis) Olpe Y0 4 Ve 51 (Sl
(P<0.05) ol a5l oA w35 c]a.w 03 S
6 Yzl ond S3VL s oS boles sy ol e S
2 de o 5 S ek O5S] 0 2ol s
8 selpeS| 22815 51 45 A3l Ll 1 el Sl eslinad i

S o S S o5

2 Ol Lles e 56 —o-v

b Ol guas

55554 b Glacble o v p 5550 ekl 4l 5o
il Sl i Ol el gl il slaoles L3 s
ol el Aol s B S i 6K
A Al p 8L L dals (64 500 4 S Lot a3 5L 350
53 dpmse dalr 3l Ol ool G Ol 1L
R P N R L T UEE
Sl 30 Jb slalias 5 asl il el 5 Lol
Aol o slakised Bl W men 4 503 S 515 0
3 Ll sl dnT s S 4 men 5 el Sl
S dyl b5l B0 Sauss 5 ei8 G cle g
Aald @ gad a4 S Ladiged DBl 5 o3y JRalS L 05 S
L)) dsdr @ ax 5 b uzmes (P<O.05) sl 55
S cals Al Gl mie Ol Dogel 3 Ol il 53
Lol LY0]ss (Y1) OLles 5 0 o b Gullae
o S8l (e Ol el Sl Jool ol 10 Ol e )58
S35 st 3B 5 L I ) 3550 e s
Gl 3l b edl ods e (P<0.05) 515 ol L
b S 3 S s sl il g 1 O
[rsss o oue Sex a0

glackle 5 opolp i s bl ol il & el Olg e
g Jlalan ooy 2550 Glasles (s p 558 E il
U G S PSR PO FIPNC I USRI
A sl 4 b (e p a8 ol s lalae
& Dol p Ol B L Ll g adds Ve s ol

S3 005 e g s ol DL (il s Sl mhe Ol e O

YAQ

2 AT Sk Sl e el sl CLL iaes
Gl LS o gy e S ek glaarls Ko
Iy bl LED* wilse glajatle Jdos a3 chle
Shg g sl e s 05 Sl 8
Sl 5l do)s 40 Slabl L ) Led slajarls
SalS 5 os Sas Oley Sl Lol 4 kLol
Lo mled s s, o 25 s 4 sk (e
5 el Ol 038 Ko alp Ak s §ls gl
M 0 Lol (5303 Ol 5 2l sl slasiped 6355
Bl Gl oyl b s eyl OLE losd gla STy
Oljer S8 wally S S 80ks ol
3 2l Ol (Sl (6T 5 gl Jl (slasles iy
e Ol s Gl Jms Sled b alis 5o 1y 6205
WieeST 0 ol s & el ol e ol osls jtals
5O i Ol el dadhe o S s IS s
3 Ll 5l el Lo pas 5T O pldonS] (1S ralS
Aos b Sl s 4 G55 5,8) skl dalr esle 555
e 4 05T I 31 3l ol AL e (5 e T
Odd Gloygd Ulye 5 038 S s 4 0l (sl 5o
3 Yl @b aS e S el s el
S5 = sy @Y A) 8l - Ks oy (Yer0) OKea

[rvordt]ent iass ool mls sis aul BY+ o)
Sy Ol 5 ORI JaS Dl boalie 5o bl
Oa b s 4 Wl e el ol e ol 4Bl el
gloel Sheslizad s lad sl o 2 5 K2 ks 055
S8 el Osml ST 2Ty 5l 4SSl sl I
dlge Sl S0, i 5 A e O SKiass AS s
2 e olge ol Y e NGk 55 151 Ll
errs ol bM)Wl S Ol Ve gl 5 1ss S me
bl 5 astie Glblasl 5 e slil skl b Xl
Gl o S 0l Glsb oS S sladlls
Y gl 2 me 55 (5,08 Olej ke 75,0 sladi i 5 el
2o GG it oSS Sl 53 S e 1
ol LA ol S . S b sladi sl 5o
2 Ll B Sl 208 s 4 S O K5
Sl 3 b e Uil 5 (S5 sl bl o s

[Y]sls cilhs sy 05 S



eSS Ol AT Jal 5 G

Q‘)KAA})}.LJ@J GJ‘J',:LC« MW

Ela lon dl>ye 53 055 Sl Olej oiiga 5 oS SiS

53 ol elss ol e 53 bele 53 ol J xS ol
S Oloy Sl bl e CoiSU esy51 5 A
53 Lah, oo 5 s 4o sbs s pee alS 5 0
Ol 03,5 St dnlp Jsb s §ls sl b ules
Lol (5303 Oy 5 SalS 2,0 sl sas (5205 5 b
;;“'ij"T j:; J L;“:’J"T R 6‘“}@5 LQLQJ.:“.S\J J‘:b “
U o ool ol Sl Jools b ol il 233l
sl p s opl 3 eslial L1y pES 53 e pe U

3,5 Jds eyl 50 L s oiS b sles sl 3

GL..A -0

[1] Barbosa, G., Hamberto, C. and Mercado,
V. 2004. Dehydration of food. Mortazavi, A.
and Shafafi Zenoozian, M. Ferdowsi
University of Mashhad Press.

[2] Solati, M., Sahari, M.A. and Emam-Jomeh,
Z. 2003. An Evaluation of the Process
Affecting Conditions of Dehydration Rate in
Peach Slices. Iranian Journal of Agricultural
Sciences, 34 (2): 273-281

[3] Montazer, Z. and Niakousari, M. 2012.
Evaluation of color change of sour orange
juice (from different stages of processing
line) during storage. Journal Of Food
Science and Technology, 37 (9): 109-121
[4] Mosaddegh, M., Kamalinejad, M.,
Dehmaoobad- Sharifabadi, A. and Esfahani,
B. 2004. Composition of the volatile oils of
the citrus bigaradia, citrus limon and citrus
deliciosa. Journal of Medicinal Plants, 3
(11): 25-30.

[5] Lakzaei, M., Pouramir, M., Moghadamnia,
A.A. and Mir, H. 2011. Effect of Alcoholic
Extract of Sour Orange Peel on Total
Antioxidant, Insulin Level and
Hyperglycemia in Alloxanized Rats. Journal
of Babol University of Medical Sciences, 14
(1): 19-24
[6] Goli, Z., Lakzaee, M. and Pouramir, M.
2010. Antioxidant activity of sour orange
peel extract and its effect on lipid oxidation
in raw and cooked fish Hypophthalmichthys
molitrix. Iranian Journal of Nutrition
Sciences& Food Technology, 5(2):19-26
[7] Behnam, P., Karazhiyan, H., Shahidi
Noughabi, M., Parvini, M. 2013.
Optimization of banana drying process by
osmotic dehydration. Innovative in food

Y4,

Golsisme ssba ol Lt Ol e LI L S 5 S
(P<0.05) sls olis ol 33 s :)yda.ﬂ)s

Tab 1 Hardness variations at different
concentrations of Fructose

The concentrations
AVE ultrasound of Fructose
(min)
2/54 + 0/05°2 10
3/78 £ 0/01° 20 20
5/63 + 0/07 ¢ 30
4/05+ 0/0°2 10
4/45 + 0/2° 20 30
4/53 + 0/03°¢ 30
4175+ 0/1° 10
5/15+ 0/03° 20 40
5/75 + 0/01°¢ 30 Ta

+The data shows standard deviations.
(a-c) Different alphabets is indicative of existence
of a significant difference at probability level 5%.
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The purpose of the current research was the use of ultrasound pretreatment and osmotic dehydration
on physical characteristics and color parameters of the bitter orange dried using hot air flow. The
ultrasound pretreatment was accomplished at three time levels of 10, 20 and 30 minutes at ambient
temperature in an ultrasonic bath at a frequency of 25kHz, fructose osmotic solution concentration
was at three levels of 20, 30 and 40% w/w and samples were analysed at immersion time in osmotic
solutions which was at 5 intervals time period of 30, 60,120,180 and 240 minutes. The results
revealed that during the osmosis process and at a fixed concentration of fructose and sonication time,
total solids increased with increasing time. As at the first 10 minutes of sonication time, variations in
total solids contents were significant with increasing osmotic dehydration time (p< 0.05). Increasing
osmotic solution concentration led to an increase in the rate of water loss. Also water reabsorption
results showed that, in all cases, the amount of water absorbed increases significantly with increase in
sonication time and fructose concentration compared with the control sample. Using of ultrasound due
to its effect on creation of micro channels led to ease of mass transfer and acceleration in drying
process. At fixed concentrations of fructose and sonication time, the amount of solids increased with
increasing time in 0smosis process.
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