[ Downloaded from fsct.modares.ac.ir on 2024-04-23 |

\Y"‘\OJ:;‘W’ e‘)‘jJ ‘OY' e)u L;U\.O @L“‘P‘ﬁf‘ﬁh MLL.GJ

2o ) Jolo (Gudig 2 lid S (T 309 2 Jotygw 9 30w !
(Oreochromis niloticus) Jw (gl

o .
)f@)‘w‘

Q‘j\ Lj.é,a:'ﬁ aub)\f «Q)’w ajjg "u":'?‘b C:LAJ&)))LMS o ASES)s «*ﬁr}g w)b@l}@li&ib)\ﬁbb‘ -\

(QAE/NO 25 pdy f,6 QYN 1Bl s o))

o S

5 ks ol 3 ) Ul 3 sl o3l 2 A s e o L S sl b 4 e 2IS sls ans b s
Sae (Ssd by ol 5 b S sl 5l 6 S sk 5 i B (M )53 sk (Rl el oS g OF 51 Sh la iy
22 s 5 508k plow e Bbls gl 53 LS oale 55 5 (St ol Gl (pl g i ax S 25 b ] pldS
Slesliaal 5 (CASHNG 5,5 s Loy @ (Ui s T8 +5,80e 76 st Y #5580 1Y gty 1 551 T8) Ciliin = has
Loler a8 (TS) [AiS & Canslio s oSle dops £ 5lag s o Bilows (ol ol i ale 55l bl Olsis 4 Jg S
Of Lo 4 gk 355 ol cla Llos o SIS L Jl- e 4 oy el 05,5 b amlis o 220 (EAB) SoL s b Jsb il 5!
G Ol glo o (sl Bdlows Olie (21331 b oS35 b Doyl L3 (P<0/00) il (ol o Sl 0T (550 5 obd <> 5 (WVP)
OLS s o5 S5 05y 5 5 C1eSh G Olo b 6Lls gl sla Lol 5 b ol ramen (3L 2alS La o (6355 5 il

S e Ak sl Sies i lagiies «o e D DI I s g s e 3 35 s e (SUa Liblows oS 315

LJ'M?A P SE ] 5051));'- JiS}) @,.Q)A;— ‘Jj"ll'" k;lwyu O\gjb-l?ls

Oujifard.amin@gmail.com-i:s. J s ”

ARA


https://fsct.modares.ac.ir/article-7-1886-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-23 |

ol s Wb sl (S5 Jstes s 5 5L S

L850 lo Liles b ol 55l Sl Ol 4y Ll
3o ol [8] A Jes O 55 gles sla e b5 cpfis e b
@ s 0 (s 5 08D plw gla bbb
ooz S edd ale gla W S gl sk Jle|
Gl Libw 5L LU s Sl Js 4 s
ol astlo sla o (Siis n msgm 03 257 e e
s ool s Bl o 3 amys )l s O

el 0 AJ:LBJ,;

i,y 9 3lge Y

A 5l sl 5 ags VY
055 L o35 (Oreochromis niloticus) Lol ale L
G‘MM)MLSJ‘J%]}-M;“U)])L)‘€J§ON (N S g
j\ﬁé@#d}g@@@b(W/W)Y@\W@@
Wb PSU ossls e wbo olKiylal 4 aids Y
5ok s b oalosl 4 Oy ame 4 s Jiz
s S ol ;,TL;L@J\#J”;WH.:JQJASU@
oS 32 e 3l eslizad b ald s 3 a8 O Ald e
Ao eSS 5 s Yl Al e

Y N .
oD Al el ags —V-V-Y
OLes s Toyohara s, 5l eslicel b ol s e
Sas Ve he 00 Jshons b (is) s ald i ag V0]
)‘ ealaa! L 4.&:53 Y L;‘J" QT = J"lf 0 db—:ﬂ “ rl&b
rpm ce,.. L (Selangor, Malaysia ,;.l} s
Glos 534N g e L OT JLi 5 0s O pem VYoo
Beckman) . sl 5l eslinal L aids \+ sl £°C

5l e LS 55 3l (Coulter, Inc., Fullerton, CA

A LSS sz 6l et AT s (3Ll
L s asby g 5S4 Ol Srowe —Y--Y
Al ol

w320 3,50 [ AOAC s, w0 sel s 40 sl €500
HERAEUS o1 5l oslizal b cosb; Ol 3 S ) 3
sbs s D-63450 Hanauj.. INSTRUMENTS
oslizal b IS 55 o o sl Y8 Sle )0 0°C

1. Prince of Songkla University
2. Washed-mince

\oe

dodie —)

Gy a4 bge (K2l slpe Spas SGL S
Ll ol 0 330l 53 o5 Oaakis VY 50> &S o
Wl s ul 3 0352 ole (g8 g0 ol S0 0 g
bl JBs ) G e (ST S il e
AT Do) Ry e 3l an s Sl e DS
du b ohd ol D] ctons S sl b il
SLS 5 5 S St s ool @ a4 0dd syl
5 oekd wpd e Sull 45z osn JE
Gl ok blpe S o sl Jase oy SHISCE
G (S esle el 4 e LB Ll (S1)
GRHIL 5 035 i (28 2 SOl Sl o e
b 5y sy [¥] Al o oS e o1 st
SIVT o Sl Ly Joli ST sl s s aslid 3,50
e Gl Shp sle ok il e [ b o8,
P Sy Sobl Jame gl Sy W s s
Gl U ST sl s LS5 5 LT U5 5 e
Lo] il o a5 250 i GV SO 5 (5 2 00 558
el Sl s Jidaen S oS oo b 0850
el St e ol ebas LSS slge Sl aS e
S S A els Dlse 4 e ey e
S sk [N el sse; Sl 4 S sl Gl sl
AL o o bl sl LS L e e 55
N LT U P TRTC
o b s ol 238 e O @3,2)I8 s S s
ol atnd i 4 glosw sla Bl 054581 5 b 51 Ol
o) Blse pazman 5 J st g SO [V] 5l talS ale
ooz 93 ol S e pla e sla Bbls 5l o
S &5 oy 03 3Me cpl Sheslanal Bk il
S Ll a2 pd o a5 K (S gls Wl
ssb 4 bl 2l &Sz o)l 1ol gls Say »
Sl b 4y 358 5 SO ls Sy 2 ols e
I s [Al asl o SIS A 285y la Wb
s 5 S m Oisoder Gl Lgn a8 s LUl
ol ek Ol 4 Ll o (J5ST5e G sl A1
BB Ol b s Ol s s J g s [A] S Jos

o9 8Os L;YL: uj’}’.'Md‘)b)&:f‘;)ﬁt‘.LW’;‘


https://fsct.modares.ac.ir/article-7-1886-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-23 |

Y40 j‘.?; AY 092 QoY A)Lm.u:i

S gl 5 pske aellad

a r.La Cwoles —Y-¥
Jloms ey S 5l oslinal b old gls €500 calses
Mitutoyo, Model ID-C112PM, Serial No. 00320
&S o34l (Mituyoto Corp., Kawasaki-shi, Japan
S ol S ol LI ol abd Vedl
W23, 18 sl 550
S Ko sl (S Y-V
Sk ki b b il 5 (TS) LS 4 conslis
s wata iy el b oold s 0ses (EABY)
) oses Os3l omile Sl eslizad L VY] OLKes
5 Yo°C bes L (Lloyd Instrument,Hampshire, UK
522 Y olul) Wb i Ve S el 00E0 s o,
oS 05y b wged A ealizul LIS ol gl (el 0
Co o LV N Doles 228 (I8 L by 5 a8 8 13
GIELL S s S x5 b aids el Y
5 TS tlons sl i & S a3 ol Bl
A eslizal EAB
e S, Y

(ColorFlex, sls e K o&aws 3l 5 ske ol gl
Hunter Associates Laboratory, Reston, VA, USA
‘b* LSLA u..a}l.& &TJG).) b &J.))‘}:Su S s eslaul

LS e S eslulLr ar

oS p e b N —0-Y

[¢] oLbies s Gennadios sy, gb oJld o

548 055 Gragtla 0 5 ¥ slal) ol sla 450l A i

Sl able Ve sl s lbe 00 Sk Ble sle s 2

bylsea i o3ls 13 AT et W) /Y oo & ke

Heidolth ) <o 5l eslizad L Yoo rpm ce o L
5> (Inkubator 10000, Schwabach, Germany

Jlome 1o s biladl A e3ls OIS celas Y (61 ¥4 °C slas

model J-E Avanti,) j,i& sl 5l st L O

. (Beckman Coulter, Inc., Palo Alto, CA, USA

2. Tensile strength
3. Elongation at break

Vo)

Kjeltec Analyzer Unit) byl Jladss o Sl
Al (2300

Slhs> rl:: skias S5 J glows ags —Y-N-Y

S 3 sl Ul s e LS5 ke
sl il e .3 4 [VY] Tanaka, Hamaguchi
053 WYY 030 b J oms b 4 b slone ke T
S O pen ai3 Vgl W 3 e ] et
Ls Lol O @ il = glane 53 5,1 5 J g OF S
JAR'S T YA ST PENEPWYA SIS T LI WWA IS IEWEPWYA RSP WYE D)
Ssn O W) 00 Olpn w55 gyl (5255
Vool a4 bl al BLSL 5l WSl Olse 4 ol
b bssse PH s 035 a0 Ll & GBI glos s 4ids
VOl 4 e S ode 5 oL ISl Sl eslil
LT G s o ekas LS Dyl e b oS
lon gla Ol U ul 5 mle QU1 gles ;o adds Ve s
olome 50 Bl 5 s odd gl 035 la 550
by IS Wl 6 8 o e s

o 4 5 03,8 S5 (g 8 s, —1-)-Y
L;;jitl,ﬂtguqugwgri:éam;_}@‘)jlm;wﬁi
A S eslanad Uil o ase y (raghes 00 53 00 5lal)
Shesliwl b e 5 OU1 (glos s el VY oo 4y (g mes s
Y gl (Lor el Cusby 5 Y0°C sles ,3) oS Sis
IG5l S sl ol e () JS0) i S sl
b oS e OF gay abyye Slislejl 5 okl o La
Sl @50 «Dlilesl 51 13 e 350 b5l T kS
by 570 °C sles) o5 Sist s cola BA e 4 o1

B

Glo Llous g b ale 0855 3l sy e WY IS

sl

1. Casting


https://fsct.modares.ac.ir/article-7-1886-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-23 |

ol s Wb sl (S5 Jstes s 5 5L S

e s ekt a iy sl Sl (555 ol s
A U.uwuv.@o.u Ll
v\.&wjg\""j/\"'&L@.«f)jbﬂ)l.ﬁjlﬁ@ju)l
Solel 36T A=Y

5 45 (ANOVA) 6 LG ubls 5l eslinad L e o3l
Chm)griabfjjbﬁuuziapwwuaMM
SPSS il o5 5l s eslizad (/00 Jls gxs mlan)

A sl Laesls (goll o 5 452 (6 (16.0)

& ¥

3

s o A 3BT Y
0% A Sl Ay el aed i Cusby g S Ol
el ol el QLIS J}J@-

Al ol diud e 555 5 Sagb) Lo Y Jgd

ol Al s CJL:SJ.?
VV/oEe /g CA.')LJ
Ve/VYEeAY R

b 5 e SN g culs Y-
Pl S 5l edd g Wb 5 S S 5 Cubs
03 s gl s gl gla Byl L LSS
Lilws 55l sla ks aen ol e o3l LS Y Jpur
035 b alie 5o Ll oy LS culis Gbls ol
Sy b S 0Lzl (b Bibw 050) J S
JAS o580 Tl o (b 5 85 5 S Ol e iees

4. Stub

Slod 53 sy S Sy il 43S Y gl T xG s
Jo slse S asle 035 i S sl Y8 g1, )0 0°C
sl O35 5l dslomel osle Ko 055 58 Go b o) S

A Ol JS 055 do)s Olse 4 5 A dale K3 sl
L \@_}) osbe 53 s CBlE (B s S s Gl
w oS Sl Vo] wa e s s Sl eslinad
Jsge v/0 L oS V‘“ 03 3smee S s ey Olge
A5 Oly b e Jsbe cel YE ), 72 °C s NaOH
WVP) O b 4 g pdy 558 -1
E96 :5, ASTM i sslizl L Ol Jbo 4 gy 358
Gl Ol s p old gl Wl 238 el [V]
o gt g y) okd St S50k (S5l o 00 T
Ol 58 S 515 (Soms St il 5 S S ealisad |
sl sl plms s s Kl a7 les s s
Sl A by Sl B sl ) a5l a5 4 S5 lads
A eslizad BT cpl gl e ki Wsed 0 LS 03
23 dse sl el Ul b T Sl @ sy 354
L dewlee

WVP (gm’s’pa’) =wxA™t" (p-p1)
s Ceolis X (e 8) s Ol sl s 035 W S ol
AP sl o 3 oS (b 5l ek e A ()
ol (PomPr) (sl sdel ks Olos pa o) Cudls

(0 C s JISl £Y66/9) La o Sl g b L
Sleslial Uy e Sty oy =YY
(SEMY) 55, s s Sm ol

ol 3l eslinal b s (3 (US 5 gl Skl
(Quanta400, FEI, TokyoJu s sl Sy S

Gyod 3,8 ol Iy ks Ve il 3, L Japan)

1. supernatant
2. Water vapour permeability

3. Scanning Electronic Microscopy


https://fsct.modares.ac.ir/article-7-1886-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-23 |

L Al U et gyl

[

\Y¥40 j."‘: AY 092 QoY AJLA-\:

S gl 5 pske aellad

b Gl Bl iz - glan b ol jan ale 55 5 Sl Lol s Wld 5 8 S s ¥ d g

() 55, <> (1) pded <l

Grosles) s (55 1) o oo Lblons

Ve s VY/avEY /A
VA/FE+) /4AP NIRE T
VWA #1110 VUAA/AAD
A FYEY 0120 vy gP
A NAEY 802 VaNEEy /N 02

orYE P JS
YA YR BB WA
RSN sty 4
YR et YA g 1Y +5,5L 7Y
/e ® Jisin s g 145,800 8

(P<700) ol s pme ONat| GLES Ot 3 Olees b Gy 3525 :SDE Sl

b* - a* L* (921 e Bl
Y/ 0k 0 SV v g /0% /A8 J s
Yok /o P YT VR E PR
Yok /oA SV/YeEe/gP YEIRY Oy ger 14
YAk xP SV /Yoka/o¥P Y E VP st s 1Y 45,510 Y
VYV rE MY CRVERE VAT A O sty g 843,80 8

(P<o/00) il ls gme Gl GLES Ot a 53 Olaed b by = 35> 5:SD £ SLs

a ah

(MPa) s ag Ceeglie
-

-

J= . NEST R N i

I SLE

u.y_Ls_-.w éL& JELIE Sy

e Sl Ll e

el 2
v be d ab
[ c C
3 I I I I
J= B N e Lt R
LT Pri
.;4."“)""' u-l.b JELIENY e g

aﬁjﬁjlybéur@‘;)gd@ﬁbjyﬂbé\fp

el sla bils jo0> 55 Al

<

S gl (S -¥T

b
ry ¢ ¢
Il DL @Lc).w 6Lb _]4_9[2-.0 )9& )}LQV.L:}EAB}TS
b: LS"LAJM L;u Lsle Ll old el ULL.;Y}YLSLQJKJI
PCIE P

ok TS Ol talS Eael 5550 gl s2m JS sk

332 53 sy 5 508l bl (5l s (b ad s
2 EAB sl aisls 0l 1 TS Ol o a8 o
0258 w55 8 53 U5ty 5 B bilse 5 Sl
la V.L:ﬁ o2 EAB 5 )ls pme Sl g a5 LB xas
03,5 574 paw 55 It 5 551 olap Lablows (551>
s 5 0L bolse &8 Gl os A il J s
5 7S TS Ol hls o sl (gla N

g s YL EAB

VoY


https://fsct.modares.ac.ir/article-7-1886-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-23 |

ol s Wb sl (S5 Jstes s 5 5L S

Glols sy slbt 5L L oS sl Ol 55 (Ca,

Ll S5 05k 5 5 oSh e bl

Cow —¢

Sl s s s (S sle ok Sl eslanad 5 A5
sld 55 ol slge Bis o 45 g O 5l 5 03y
st OB L e 0 b amitys 5 ekd oL S
DIV] des 4 55 5 50 s
6Laﬁ_él>m;);}j~é\l{url:éwcu&éj¢l>&:ﬁ>dﬁ
ol (Y ) ol il J xS s S L aslie 53 ple e
(sl sla Lablowa 3l aslizal Olaj 3 45 das oo 0L il
e Bilos g 3 L o SRl o WS Sl s (ST S
5okt S S e o B NS ea b
23 e e o 8 S 0aps slab O amy
Calrd R o o cnl Al o I S5l
g o plep sla Bilee (5l sla (S i

55 el Sl e Ol S s G
el T Gl Lo

[Yrrs] el eSS T Coslio sns Olis i S
i pam S Ll ol [Ye] olLKes s Maizura
ol &S dms e Bl iy | S o s U S
o2 e oS Sl g S sl gla Sy bl
Siakr sy S a4 Sl a4 g eds Ol L o3 s
AV st s ol G s [VE] asd e Jeae
(Y Jsder) i sdalie bl zin Sl il ¢ ole jor Lablowe
@oiﬁ,ﬁjwqunamwdﬁ),@
sl e o gl cad 6

el b 58 gl s S g ol gla Ll
ezl gl sla Badlwe a2 a3 TS Ulge 2alS
503,5 S S s s 0y Jlie Sl 5 o s 5oL

Ly o g S B

Vot

b s K, —£-Y

clo chle s oS b s Sl Jol sl s K
ri.x;-ﬁ;ﬁa.s.;u}plgu@uﬂdubwm
=b*) b asls & sy 0l mls ol sds jasiis
by sla Bl Ol5e (5l L o (355 =+ DY (T
5 (hin) LY axle & el Js pl b o 2alS
23l Sl (e =t @ (g =@T) @Y axls
Sl b 4 g pdd4d —0-Y

LTI FYV P S PN K R CP VI JPR e
a;jpxdpﬁduwwoum@mﬁsgm
&ﬂdﬁﬁa}ﬁ.&m‘a“a)]bd&iJiﬁ:)sbﬁov\.j
Gl sl ol b aslie 53 1) Of b @ sy 358 Ol
O G eme SNl sy bl e LSl
.themuwd_uﬂbwm@@wudu&

) < a a
£ 2 :
B b
.
I
2
B
- B
P
o
E ¢
°
2
x
- T T T T
J=s T T A T N LT
Sl sl

oo sla Biloe as o
Al 5 3l Jeol e ol Ol b & sl 3588 K8
o s Lilbes 52 5o
SN @ Ky S Y
O 3l ekt 4 s b (b S Sl oSy S bl
&uﬁéuﬁwom@»@@ﬁ«sgm@u
o sl bl el eols OLLS 0 IS 55 55 e en 58
53 55l T s men 5 plo e Bilue sy o
ok nl gy b op S bl b s S b el
5 F Bl GBI+ sy sl Y b Jss e TE sl
Do 1445,5LE 5 & s Lsy S5 O

G T 3 S5 Ol s o3 5 oSTe e A eslind


https://fsct.modares.ac.ir/article-7-1886-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-23 |

\T"\Oﬂi‘\v AJ}} cOYl GJLQ-\: &"JP @L"‘p‘ﬁfj'l"’ MLJMAJ

Jssygm 1Y + 5,500 1Y

Jsistygms 1F + 3,500 78

&@Lﬁﬁ%wﬁ,u.ﬁuﬂduJa_élmuﬁa;-);fuwsmjum%du@gj;ﬁ\%)&b@)uu 0 I

el (v GlaS ) b ol e bt by Sl Gl 5 (Ao iS5 5) Lealid



https://fsct.modares.ac.ir/article-7-1886-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-23 |

ol s Wb sl (S5 Jstes s 5 5L S

osb 4 S a5 S Ol b s pddsE Ol oS
sk (8 S s TS Ol op it lls ol
o IS Wb 4Kl b g o Ole S cosby & 2 les (S
S S rlee Ol K8 (0 5 ST Sl b (b 5
S i el (ST a8 4 ald baglie s 15 O
S hls by ple zodl ltle (S el [Y] aas
b @ ki3 sh del b gla (S5 » sls e
Sl cel jnle b chle il [YV] el
T T3 WGV - PN T PSR P
bise 05 Wl S o8 58 5l Jol sle
Sl s Jsbe o (055 wmaale 085 (GSYY/00 S
Ol A 05 s sk Joalploms et bsliun (s
3550 s apl 5l edd e s ¥ ya oA vy
Sl Db 4 Gl U I onbe S L
Olse & oS ST 53 65 s (b &y o 1) (528
S LTl W] sl Ol wisg o3 S eslinad Hple zudl
sy 3L Ol & 0L Sk U 5 S
;3 it e 1 gt O G 36 LT e
4 G pluded Olpe (glow gla bblme g5l (sla (,.i:s
Asls OLES 1 (g ri ol Sl

3 5Bl G edd ey b (505 0 s
Wl 28 a0 by e sline sl (S 505 W gt e
r ol ok s LT s L T cio b s L
5 oSl b ok as eslinal J gz st 38L0E S
e ol ol (0 S2) il ialS LT 55 S5 Oljee 5 0o s
03 (18) sby clle s e Oud s S by oS ol
L [rY] oL Kea s Martelli ol J gy s 78 s
2 OSLS Shedd asle gla (ld sl J sty s oS LS
le Bile Jldde 5 650 ulple XS o0 5 OSgen | e g
| I R K L R P T VS P
S5 Ol n S 8,5 B 05 Jsiy sl b4 ,8L1E
S X655 5,18 [vr] Grossmann Mali Ll wsls ol
5 o Bl Cod Al e B Fn s sl
3,8 3 s ol kel

4. Alignment

Vo

b gl Bilbae K5 5 bl o3l oS 5 s osls
b e n B L ASea 5 mis 0 4SSl (S
5 s chle il [VA] sl S s e
SSap onl 3 el sla JI TS 55 2als b Js S
SoS [Ye] oes 5 Artharn [Va] sy o es o
0 o8l &S Sl s ale e Sl ol V'b S LS
Wl (5208 TS lls e 55 03533 OF 4 VL sl

el (SOL S B ks Slis oUls el 55 EAB
O e Un oSen Sl Biles e o
ol ol sls Wb wmZn 5 edd S ol anale
ol gl Bblws S oIy | SuS Saadl Cosls
Sty Sl S0l 63,08 sl oS s ple 4w
byl a8 g o s o 0L 5505 Oogline Suis
Shls sdd sl gla (ld o dls 555 J 55 5 5L
5 Y ) 5y sNUEAB 0w 5 S TS ol
Jos b 3 Vot 1 J oS0 cdle lo o gl Lablows
o Il ey e oS Olsy K Olgis 4 058
Sl L s 65 a8 V] oLKes 5 Lourdin as
SAES Ol (515 05 S dssge o5 0T 005
S Orliac s e .l o SRl LOYA & VY 5l s o
Sl il gla S L &S wsls olas A] O 8es
CSan ) ol gl ol (SO e (S Sl
SIS e 0l S ol IS

L.urx_gb* sarli hals s ol SO, L bl
OLS Gy J il e gl gla Bablos Olge 2153
s 1] sl (K slonle atl des b 55,
oale & 55 [YY] Ol Kes 5 Paschoalicksiss wlis
S O SR L S s n wl » ol D
Sie Bl el ol ials et sl eyl
ol o e 515 Sl el (Sl 2y
Sl sl (s LY jasls Ol 150 4 2 5 el
S G s &S agd 0 gl gla Ll
se LF el npin (bl st st L
(¥ Jsa)

1. plasticising
2. Functional
3. lubricant


https://fsct.modares.ac.ir/article-7-1886-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-23 |

\Y"\O _}':; g\\* 092 gOY‘ OJM

u_il..l.é @L\.p)fjk« PR WY

proteins as affected by lipid type. J Tokyo
Univ Fish; 87: 31-37.

[6] Chinabhark, K., Benjakul, S., Prodpran, T.,
2007. Effect of pH on the properties of
protein-based film from bigeye snapper
(Priacanthus tayenus) surimi. Bioresource
Tech; 98: 221-225.

[7] Sultanbawa, Y., Li-Chan, E.C.Y., 1998.
Cryoprotective effects of sugar and polyol
blends in ling cod surimi during frozen
storage. Food Res Int; 31: 87-98.

[8] Irissin-Mangata, J., Bauduin, G., Boutevin,
B., Gontard, N., 2001. New plasticizers for
wheat gluten films. Eur Polym J; 37: 1533-
1541.

[9] Barreto, P.L.M., Pires, A.T.N., Soldi, V.,
2003. Thermal degradation of edible films
based on milk proteins and gelatin in inert
atmosphere. Polym Degrad Stab; 79: 147-
152.

[10] Toyohara, H., Sakata, T., Yamashita, M.,
Shimizu, Y., 1990. Degradable of ovalfilefish
meat gel caused by myofibrillar proteinese(s).
J of Food Sci; 55: 364-368.

[11] Association of Official Analytical
Chemists (AOAC), 1995. Official Methods
of Analysis of the Association of Official
Analytical Chemists, 16th edn. Arlington,
Virginia, USA.

[12]Hamaguchi, P.Y., Shiku, Y., Tanaka, M.,
2003. Property improvement of fish water
soluble protein films by dialdehyde starch
(DAS) and/or sodium dodecyl sulfate (SDS)
treatments. J of Food Sci Tech; 12: 271-282.

[13] Iwata, K., Ishizaki, S., Handa, A., Tanaka,
M., 2000. Preparation and characterization of
edible films from fish water-soluble proteins.
Fisher Sci; 66: 372-378.

[14] Gennadios, A., Weller, C.L., Hanna,
M.A., Froning, G.W., 1996. Mechanical and
barrier properties of egg albumen films. J
Food Sci; 61: 585-589.

[15] Robinson, H.W., Hodgen, C.G., 1940. The
biuret reaction in the determination of serum
protein : A study of the condition necessary
for the production of the stable color which
bears a quantitative relationship to the protein
concentration. J of Biol Chem; 135: 707—-725.

[16] ASTM, 2002. Standard test method for
water vapor transmission of materials (E 96-
01). In Annual books of ASTM standards,
Philadelphia, Pennsylvania; 1048-1053.

[17] Ahmad, M., Benjakul, S., Prodpran, T.,
Agustini, T.W., 2012. Physico-mechanical
and antimicrobial properties of gelatin film
from the skin of unicorn leatherjacket

\ov

S S om0
5 L) e sle Bibue Lylius o8 sl 0l s
3 S S 4 Caslie Col ale amaale o (st s
W oo 53 5 edd G (SO bt B Jsb 05
boolon 5 oSt old sbl o (s sl 45,8000 8)
il gla Bilwe bglsis S5 B b 5l gl o S S5
Db & ks 358 Ol SRl o (g5 5 50 L)
Lils (g5l Dl Coolst LI amns 550 e O
LS5 5 033 & ooz 3 elial S5 3 gl sl
g ol ol 25 s &S s (ST sle o

sls 2als 1 il Lzl ) eslizad Olpe Al e

d‘b).ls‘gﬂ—-\
obsn Bl Ol ere (ea L Goiw 5 anlllas
ARl e st KB bt 5 Sl Sl
jCA..wl 423]§ Q)}..a Js...LiU PSU@K.J_»‘J L;.’.l"\;' 63}5}~Q

.:;;&Ji,\ﬁj Q\ﬂfa U'il QL@}))\ AJ.:.wﬁ,b

@\;.a -V

[1] Siracusa, V., Rocculi, P., Romanl, S., Dalla
Rosa, M., 2008. Biodegradable polymers for
food packaging: a review. Trends in Food Sci
& Tech; 19:634-643.

[2] Haugaard, V.K., Udsen, A.M., Mortensen,
G., Hoegh, L., Petersen, K., Monahan, F.,
2000. Potential Food Applications of
Biobased Materials. An EU-Concerted
Action Project. Starch; 153:189-200.

[3] Nisperos-Carriedo, MO., 1994. Edible
coatings and films based on polysaccharides.
In Krochta JM, Baldwin EA, Nisperos-
Carriedo MO, editors. Edible coatings and
films to improve food quality. Lancaster, PA:
Technomic Pub. Co. 305-330.

[4] Gennadios, A., McHugh, TH., Weller,
C.L., Krochta, J.M., 1994. Edible coatings
and films based on proteins. In Krochta JM,
Baldwin EA, Nisperos-Carriedo M, editors.
Edible coatings and films to improve food
quality. Lancaster, PA:  Technomic
Publishing; 201-277.

[5] Tanaka, M., Ishizaki, S., Suzuki, T., Takai,
R., 2001. Water vapor permeability of edible
films prepared from fish water soluble


https://fsct.modares.ac.ir/article-7-1886-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-23 |

ol s Wb sl (S5 Jstes s 5 5L S

mechanical and water vapor barrier
properties of and edible wheat gluten film. J
of Food Sci; 58: 206-211.

[27]Sothornvit, R., Krochta, J.M., 2005.
Plasticizers in edible films and coatings, in
innovations. In Han JH, editor. Innovations
in food packagings. Amsterdam, The
Netherlands: Elsevier; 403-428.

[28] Arvanitoyannis, |., Nakayama, A., Aiba,
S., 1998. Edible fiims made from
hydroxypropyl starch and gelatin and
plasticized by polyols and water. Carbohydr
Polym; 36: 105-119.

[29] Arvanitoyannis, |., Biliaderis, C.G., 1999.
Physical properties of polyol-plasticized
edible blends made of methylcellulose and
soluble starch. Carbohydr Polym; 38: 47-58.

[30]Sobral, P.J.A., Menegalli, F.C., Hubinger,
M.D., Roques, M.A., 2001. Mechanical,
water vapor barrier and thermal properties of
gelatin based edible films. Food Hydrocoll;
15: 423-432.

[31] Kowalczyk, D., Baraniak, B., 2011. Effect
of plasticizers, pH and heating of
filmforming solution on the properties of pea
protein isolate films. J of Food Eng; 105:
295-305.

[32] Martelli, S.M., Moore, G., Paes, S.S.,
Gandolfo, C., Laurindo, J.B., 2006. Influence
of plasticizers on the water sorption
isotherms and water vapor permeability of
chicken feather keratin films. LWT Food Sci
and Tech; 39: 292-301.

[33] Mali, S., Grossmann, M.V.E., 2003.
Effects of Yam starch films on storability and
quality of fresh Strawberries Ffagaria
ananassa). J of Agric and Food Chem; 51:
7005-7011.

VoA

incorporated with essential oils. Food
Hydrocoll; 28: 189-199.

[18] Orliac, O., Rouilly, A., Silvestre, F.,
Rigal, L., 2003. Effects of various plasticizers
on the mechanical properties, water
resistance and aging of thermo-moulded
films made from sunflower proteins. J of
Crop Prod 2003; 18: 91-100.

[19] McHugh, T.H., Krochta, J.M., 1994.
Milk-protein-based edible films and coatings.
Food Tech; 48: 97-108.

[20] Artharn, A., Benjakul, S., Prodpran, T.,
Tanaka, M., 2007. Properties of a protein
based film from round scadDécapterus
maruads) as affected by muscle types and
washing. Food Chem; 83: 867-874.

[21] Lourdin, D., Bizot, H., Colonna, P., 1997.
Antiplasticization in starch-glycerol films? J
of Appl Polym Sci; 63: 1047-1053.

[22] Paschoalick, T.M., Garcia, F.T., Sobral,
P.J.A.,, Habitante, A.M.Q.B., 2003.
Characterization of some  functional
properties of edible films based on muscle
proteins of Nile Tilapia. Food Hydrocoll; 17:
419-427.

[23] Ghanasambadam, R., Hettiarachchy, N.S.,
Coleman, M., 1997. Mechanical and barrier
properties of rice bran films. J Food Sci;
62(2):395-398.

[24] Laohakunjit, N., Noomhorn, A., 2004.
Effect of plasticizer on mechanical and
barrier properties of rice starch film.
Starch/Starke; 56: 348-356.

[25] Maizura, M., Fazilah, A., Norziah, M.H.,
Karim, A.A., 2007. Antibacterial activity and
mechanical properties of partially hydrolyzed
sago starch—alginate edible film containing
lemongrass oil J of food sci; 72 (6) 324-330.

[26] Gontard, N., Guilbert, S., Cuq, J.L., 1993.
Water and glycerol as plasticizers affect


https://fsct.modares.ac.ir/article-7-1886-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-23 |

JEST No. 53, Vol. 13, Jul 2016 ABSTRACT

Effect of sucrose and sorbitol on properties of protein based-film
from red tilapia (Oreochromis niloticus) fish

Oujifard, A. P

1. Assistant Prof., Fisheries Dept., Faculty ofiégiture and Natural Resources, Persian Gulf Usigr
Borazjan, Bushehr, Iran.

(Received: 93/1/19 Accepted: 93/8/5)

During the last decade, there has been growingeisitén edible or biodegradable films based on
biopolymers. Edible films and coatings are of iagrsince they have potential to improve shelf-life
maintain quality and prevent microbial deterioratend physical damage of foods this research,
edible films based on red tilapi®ieochromis niloticus) protein in the presence of cryoprotectants of
sucrose and sorbitol at different levels (4%sucrogosorbitol, 2%sucrose+2%sorbitol,
4%sucrose+4%sorbitol) were prepared by casting edethsing glycerol as plasticiser. Films
containing cryoprotectants, except for 4% sucrbseé, lower tensile strength (TS) accompanied with
higher elongation at break (EAB), compared withabatrol film (P < 0.05). However with increasing
in cryoprotectant levels, Water vapour permeabiliyVP), film and protein solubility significantly
increased. Regarding color, whiteness increasedealimvness declined as the cryoprotectants levels
increased. Also, film with cryoprotectants had aosther and more homogeneous surface without
cracks. Results show that cryoprotectants presetitaé fish mince or surimi due to the plasticizing
effect, directly affected properties of films.
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