[ Downloaded from jfst.modares.ac.ir on 2025-07-08 ]

[ DOR: 20.1001.1.23225513.1394.4.3.7.9]

P

WA V1 o ATAE 5l F 6yled o 6y B ook aaldead

Lol Sy g dﬂs\.c O‘?-:'.’.-’J?:J.‘ Jupl;- &'Jw\sj;brlgé'ﬁ& wa 3y
Aok bl
\d N . Y . . *\ .
6)_,«‘\.9)_’9:‘9'.«-,;; )”WAJL&& wblsaw
Qgﬁ‘ogﬁwle.'.aj6)'ij:.5r)bc@\b‘tf"w@y]mu6))T}a)j§g¢ij|fu)l56j>.ufﬂ;—\
O@ﬁcog;@ﬁ.b@b}éj)j%{)l&amb‘L;MQY}MAdjj“}aj;gbtm\—Y
Og)gcdg;@:?bctﬂjdj)}mf}bam\b‘gwQYW&)}T}@}ﬁvL@b\—Y‘

Q/VIV Gy sl AE/ VYT rdl s s

kazemi_mohsen@yahoo.com :dlis J giwms s 55

oS

S als Jm b sor 0y 4l = A5 Sk ol s o s lney
WPV POVINR WAPSN VS N G-I sl D ISV Y WOSW PH ch« Y ;I (Hypophthalmichthys molitrix)
i S oSy S Dl e 5 (S5 S Sl Do st L)
SEALS o Ll 3,5 slong) 528 oSt 53 (6 sl S350 033531 d s (SEMD)
s Ses 5 T b 53 el s sl (p</40) b sl 5 (slaols lais
A chana VL slacbale 5o Lol b s s 1) mhaee 5o iske (gla e 50 00y 81 b (S5
Lyls 5 5Sen 2S1 ol Clale 53 3 oS sls 0L 55 SEM ol s (p<e/e0)
izy S350 SV sl 4 S Gl 5 5o shaie e Gl ool iz slagl
ol s Sl eslinal Gl b U e s s Slaehd A5 55 S Ul IS sk

D bl ale s b gms (55 0 35l 5L o3 10 51 AdS

14


https://dorl.net/dor/20.1001.1.23225513.1394.4.3.7.9
https://jfst.modares.ac.ir/article-6-8639-en.html

[ Downloaded from jfst.modares.ac.ir on 2025-07-08 ]

[ DOR: 20.1001.1.23225513.1394.4.3.7.9]

WAL 5ol T 5 led o 5 yss

S O3 5 p ke

{(Pires et al., 2013) 555 o eslizal Laalsd (53 Slas
5 S e 5l s psgie iy pelS 5L s
S8 O3ls 08 1 alw g 48 Lo (63,108
S 53 5L ke 5o d SO Pl L leeis
(Savadekar et al., 2012) L3 o W55 b ol
St 0333 0 KIS T 48 5 oS olse DS S pl 2
SLa S5is 3 m om 42mS 53 5 0l iy (el
M5 ol olard S5 d 5 o (Sl (Sl
L Jrols a5l 5L (SaIsk raman 5 ol
ol Jseme glaca ol L oadsl oy 4 o
b sls o8 5L (Sorrentino et al., 2007) Las .
Je 5l oM 53 b s gl Sy Jse sk
5 VL bl ol il aupa (g dhn A e
ol ol ar g iS58 G Ol ol O3
(Savadekar et al., 2012) dSles, S . d> 54 =
53 ednS 5 Olyiean 055 ke gl b U
s 5 OlsnS canalis L 51 asee la endy
S S 5 s OF Jols oS Wl Se L
Wang et al., 2006; Li et) ol 0355 s 55 sl ads
Jlas 4 4 gL (al., 2009; Savadekar et al., 2012
IS SV [V S T S| I NEP PR e
AU s 5 P sl - a5
Olyer et 5 (Gl ol 0 sk b U 035530

el oy S e 3 s e

PRI

L e 3 g0

Slosgzmd als Jud 5l olss G ol o
3l e ags) o3 (Hypophthalmichthys molitrix)

PRV
Shead s by csananny ol sl Ols o
o3litul (glos 2l ) sbay day 4 e 08 4o 5l &
NS s s G a2 e ok oS Ll
o5 ((Rhim et al., 2013) aSledd James Css (g
s e Olids s gladle s ams
Sla ey Sl plnem 0 Cn 3/ S slaeld
ey (Pires et al, 2011) col sl 58 0t 2l
Aol hads e SO Blas a5 dites (93150 s ey
ol Slagr e b e plie G b Sl Ol
Ll g5 s 5 (Sorrentino et al., 2007) 5,5 o &y 50
Pl 008 a5 s 5 LIS e uS e Ol e
Sl s bty W) S ghuan S5
Sl CdS 5 ol LS UL YL e
Sk g ¢l 02 28 ba dilg e olie
o S sl el s esland (ST
U PH 555 1 (i b 3 e
Sy 5 A58 Ll coslanal 5 ) 5 ‘°~"'~'5rf (s 9
Sl a5 b odins LSS Jglows 55 ealizul 5 5
(S 5 — &\F\ Ol 3l .(Limpan et al., 2010)
e Sl g e Jo s Sla s
i el Oy oSl odlid L ol
U155 5 025 OLetS S s b s sl 2 |25
Vlgoumgﬁ_b);\)‘_;lmﬁwjm
s Sy JS,sba Ll (Limpan et al., 2012) .5
dolie 53 5 ol s iy sla s SIS
ool S Al el (Sasslssl of Sl

u.al_,} S e LQ\J" CJ‘)J"—YL )l oalaru! JLA &Lhu}})

1. Plasticizer
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1. Water vapor permeability
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2. Nanofibrillated cellulose
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1. Scanning electron microscopy
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Abstract:

In order to improve the properties of myofibrillar protein-based film from silver carp
(Hypophthalmichthys molitrix), nanofibrillated cellulose (NFC) at 3 levels (1, 3 and
5%) was used. Optimum treatment was determined by evaluating the mechanical,
physical and optical properties as well as scanning electron microscopy analysis
(SEM). Cellulose nanoparticles had no effect on tensile strength but reduced the
elasticity of film (p<0.05). Water vapor barrier property (WVP) and other physical
properties of the films were improved by addition of nanofibrillated cellulose at 1%,
but decreased at higher concentrations (p<0.05). Based on SEM, low concentrations
of nanoparticles showed more homogeneous dispersion and films had a smoother
and better cross-sectional area compared to the higher levels of nanoparticles.
Generally, low levels of nanoparticles could be effective to improve the mechanical
and physical properties of myofibrillar protein - nanofibrillated cellulose films.

Keywords: Film, Nanocomposite, Fish myofibrillar protein, Nanofibrillated
cellulose
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