[ Downloaded from fsct.modares.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.20088787.1402.20.134.3.7 ]

[ DOI: 10.22034/FSCT.19.134.31 ]

VENY (rapa Ye epss ATE esled Ol 1 mleo 5 gl o

X

www.fsct.modares.ac.ir :dowe Colu

ol 21 S8 @lio g pols Al

K, 615 5w 0 4l o9l 5L o SHHI5L 5 SEs (S~

(Plantago major L.)

* \
ol ala g3t S

Ol s )l BBT Jlo 35 50l dns 50 oldE b 5 psle 05 S A ol lS wt gal 205 =)
‘J]j;’\ gﬂ\:,dj)l M:.A}_)\ cl{.ﬁ.ﬁl: ‘A_;i\"“‘p GL\JJ (:}LP c);)W\J—Y

oS>

dlae Ol

3t 3 Kk als kg 4y CoiplSHL WS M g cnl S
4 uua'}} MJ.SA 9 ¢ e 95 3 c‘JSJA(CNF) )‘,Lw u_ﬂ...“yb K) (ZHO) Xy .L_...S‘
5ol By 4 SuIs5k (Sl (sl 5 (K5 Pisn Sl sas Cugi gl
b5 03 0p3le e b 05l B lalp S eslial bpld SO ol
Al 3 go AL 5 S350 o A plard gy 6515 (FTIR) 4y,
2ok 4es Htl CONF 51 22, ZnO < sl ol XRD) WSSl 55 5 5l Og0)) s
03030 b ek ($58sn msp e IS ST cou 1) sl Pl (S
0358 b Ll ol OLE 1) ald odd Ol mla SEM) 25, 559 @ sKay S
st 3 (TGA) Gl o (mdis 0051 AS ity i S58eal 5 525 S350
Slo g o5 55 CONF 50 Lol 5505 S 1, O3 56 059580 31 55 5,0 caglis
Cobed 555 p SAG Aoy b cBE s SI3EE O35 e ZNO I gty 5l
Gl Ulge 5 Susb)y Gl Ay Cabhs (B G L L clin bedd
4 Gdidal 3L Sl gl e sk 4 laediS g8 SU Oyl L ks cusb,
Sl doys b chale 55 g 5 g diely 3l st Clle 4 Kiayb un;;y,.“,.(..x.;q,uu,
T;.\qu 350 6l G gl Corle 5 LS 035 Mo 4 do s A ChE s bl clls s sme
bl ad ade ZNO 035351 31 55 OF b bekd mhe uled a4l3 A 2y 20348
S 05 G 3,S5Nes ZnO L aslis 5o CONF us aly ol ials csl CNF
5 SVl gk (228 plSoutal P 53 15 ST o i 5 bl SIS Sl guas
9 SN,k Sl s 34 4o CNF ,}ﬁb’ g 3 Bls VLS Jeb sbsjl ae s
IS s s ZNO 5 51 2ty (Kajh s b i 685 s 4 SO
s Bl sl Kash als D ge aiaelSSU WA S sl DL Shagn ol S
Olse 4 Kl g o3y oy aste lerd iS5 Lol Sdme 5 I slaoas

Db s B 3l gay sty gl ol 5 S

Pl sla sl

VEON VY il s sl
VENNY/0 1 dy b

1S Dlls
(Saal ls Dl s
(a3l SU ok
0S5 5L

ol by 4 Salssk
S oS

S3P P

10.22034/FSCT.20.134.31
DOR: 20.1001.1.20088787.1402.20.134.3.7

(D J e
h.almasi@urmia.ac.ir

AR


http://dx.doi.org/10.22034/FSCT.19.134.31
https://dorl.net/dor/20.1001.1.20088787.1402.20.134.3.7
https://fsct.modares.ac.ir/article-7-64140-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.20088787.1402.20.134.3.7 ]

[ DOI: 10.22034/FSCT.19.134.31 ]

sk OUISE 5 6oy ST 3 50 50 anllas

bl sl 5 (5l S

spdoes 1y gle slpe gduates L3 o1 51 esliad cllb
Sk i sl Shy (wshl coale a8 s
S ol pmen 5 Susby 5 Ol b 4 oo
Jol 2y a2 ey Gl olae e 5l i
S b 3l S cd (ALS Glagas 5 b e
o3latal (6 orks s Slapld 3 Do s pl Lo g
RGI RV VALV 6ur\g Mgy eSS o gl )
Ve 1) 56 e 5 e b T sl e baeeS oy 585 5L
shls by o3lul 2als s 4 a5 ames (egl
03538 5 Laes (@3 par e gland 5 (Kb Slo st
Sloyast Wls e gl glpkd oS5 o Wl
TAT iy s 15 T 5ol 5 SO (Sl
Slaekd g 5o Jolbi 5 age slaeds 50 51 (S
Sao HeSh O3Sl S S SaaeSsL
Sl 05y Lls Jds & ZnO o350 .ol (ZnO)
Sleds ol peames 5 medUlS s 0 Seds
oslanal 3,ls Sl @L'..‘a 03 il glas )8 (55, e
S5 reed 5 oLl s S 58 Ul 0,350 )
5 Sk slapkd il 1l 0V n B s 25 Sends
Sl s gl 5 el 488 15 s 350 5 mchy s
5301 3l eslizal a5 s JTesle b G [V o=V Y] el o3l
SUISL el a8l ol 58l o550 5L Slagbiaies 5
135 5 LS wbe 51 S ONF il e (CNF) L
Ao dsb 4 s BT B R L Ul a5 LB
o stae (SO ool VU (Suysh a3 ool 05 S
3 O3y s 53 5 My S (Bl o
dozm Sl i Glapdd b oopllee B 5 (oS5l
5 531, 0 5l eslizwl &S sl CNF O jllas Sls soast
OSUIEL el esls 5l CuisnelS SU sla g ke
Ly Srdhsm slekd s pll g s 0 sk
D] Llas S 135 esliz

Sls Plese 51l oA S (A A5 a0
O 5 NIknam.s,ls 555 s5dns Jin sy Lo Kl
Slosar oy p 1 e alS slages, LU [A]
s T N LIS Bl
5 b 3l Ve oK 5 ArdebilchiMarand
oslizal Sl wils Plwge Wb S5 3 Wbl el

Y'Y

dodie —\

e P e
S Ol > LSS G e 51 SG ndy e  E
by ol 5l a5 JB o o ol € a5 Lo
s Olaasiie (il 106 3lge (sbuiing & by o
S Sy Gl Sl o3k s & 16
Qapoch ol Gl e Gl Kl 5l S Lless
Al e s Sl Al 2l A e lapdS
WSy 31 ad o ey ks Ws Gl
o 0 apbe elind Wl S5 L b ey sl L
Sl (b bl (S5 s e lSL s a5
B a e Sl 5 S Slosar 5 o
DT Ll 813 a5 5550 i o sllae

Sy Slapkd A5 sl W Gl s S dsb s
A gladls 5l Lol pao 5 Pl S 20 o S
Sodker 55 pad s SO Dl go el 4l o153 il
emen 5 OLLS Calie gla e 3l S ol sl
Sl oy 535 sk gl el el S
oo LAl L ssd e J5 A5 el sl s,
53 YT 0 U e 553 5 0 Al S go 51 a5 YL
slekd W5 o) » ke Sldlas Gl gladle b
Shedd plaul g 5 PDlge 51 pdy oSS S
[o] SKIL wls 8] Lr ls ¥] 4 ails ile Calises gladsls
sl a2 Sy g0 [N] Oloey Sl

Sl wohs ol b S pee a S
@ Gz a8 Kl .ol (Plantago major L.)
L, Jdeme >y 53 5 o35 Plantaginaceae o) 1=
S uS e s Gl SO s s, sl Wl ol S e
03,5 bl 1wl Ol bl il slad Sl 5 iy
bS5 S e Pl s O Sl Ly o
kS Jols Sal wls 5l 2l sl ras L
Al S, S el S,V Gl sl
ChB et Bl gl V] el S 5SS
TA] das o OLLS 5 2 51 s S5l b

Olsl 3 (g i3 5 Gy 20 Sy Sleo g (85 e
S Jel ek (alS s Bl L sl w1l

S L3ls cule G SOl ol Gl s


http://dx.doi.org/10.22034/FSCT.19.134.31
https://dorl.net/dor/20.1001.1.20088787.1402.20.134.3.7
https://fsct.modares.ac.ir/article-7-64140-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-30 ]

[ DOR: 20.1001.1.20088787.1402.20.134.3.7 ]

[ DOI: 10.22034/FSCT.19.134.31 ]

VoY Q’ig_)}}é AL 092 ALgA a)Lq...iv

s Laails 51 LS 4l 51 eslizad b ot A5 5duse
A3 S b ¥ ow ) Gl 4 dss AN JSBI L 5 s
(3l 3l 5 38 gy d 1 055581 51 s BSM
i S Cele WA e w ol ol am s 00 gles s
gl doss 5,8 Ol elial 5)se Wb gl b
By it Al O35 deoys YV ol Dhwse

&l 3)&5....4‘,.0 g“;g.)_,:»ls"su 6“&5 g -Y-Y
K2

L [A] 0Les 5 Niknam iy, 5l 55 baeks s le
gl s ge 0 S VY Olgee i olitd S-Sl oS
a5 A5 WLl ade OF 1) e A 5 4 s 5 4 0l
Pl B 0353 on S8 Sl A csle Y o
ZnO (g5 5o 56 sl W5 sl 253 oS 3Dl se
o Plwss 035 by A s b las 53 elis s CNF
4By Yo e s ek o338l ke T e Y g2l
Qg s ctalsl 53 B 8 515 sl g Co
NI Blol Kl als 3w ge J e 0 S350
Glos e 3l aalsl Ko cele K oole 4 03
& dopedS 5 3L Al 55 Sl n T B lad s
bl 4 adise 055 Aoss Tt Olje 4 0liS 5 Olge
sl S A e 00 e s 03 a5 6LOI el
A an Splel (o gy s ok eias LSS
el WA Sl 4 315 Sl am s W gles s el
ol Lse LT e 4 Ll sbaekd b Las o
Adag els Wl Olge a8 o350 Os BSM
Lews s 4Zn0 oA 58 gyl CaelS S 6u(,.L,a
slals 5 BSM-ZnO8; BSM-ZnO4lsis
L sy o CONF dops A 5 & ol cujsmelS st
L esls olz; BSM-CNF8 ; BSM-CNF4 claus
A g oS 5e3 0 p a3 el b el Sl
o.‘;.‘a')",;.cLS}SU L;\Ar\-} ehaasio —£-Y
FT-IR? e Cib 04051 —V-6-Y

e G iKen 5 sktle vy gl FT-IR AT
36 cpl gl A ealizad S350 5 Kl b 5Dl 50

2

FT-IR (SHIMADZU o il

2. Fourier Transform Infrared Spectroscopy

AR

o G oS AL (LB s 1 ol s s S
o [Vo] oL Kes s AlizadehBehbahani .. s
g dsd lel s Kl 4l e wbn S
op 38 s S Bule mlpl s 1y of s ws S
Ay Phwse ohd W5 wey 5o Gladlee 05U s S
e A s el et el Sl3SL sl Ko sl
S sy ok ) Dho e S5 sl Ly 58 5L
als 3w g0 k:ﬁjxﬂks‘};url‘:éu\?!}; OB ol sl
sske «CNF 5 Zn0 o356 5 s BSM) 'Kaasl
ol A s A eslinad Sasl s BDlowss old ol oo
(St (SN Slosat oy p oesd8l 3
Sl b 4 s Sk sl Sy 5 SOl (ol

23S I sz 3550 Sl ails Dl ss ol

b o9, 93le Y

3l g0 =V=¥

A 53 e sollae o855 Sl Saal o3 slaals
Tl eldl Sl LZNO S350 Lud 4 4
A g (Agie) 0Ll ol slpe 5l QL S 2 31 e sl
Sp Gore W o ol Jel Sslslist
Mo s s Son 0 Lo gted b e iU Y0 Lo 20 il
S dsbl Al ol 2 (o) ey 5 5L Ll 5
il 2lpe alS a2 (Oly) IS LaS oS
LS ol s mnds Sldsw (ol Sl dlax
o (L) LS oS8 sl ) aRsLST ar)s
L

Kb il S go ool el —Y-Y

[A] OLen 5 Niknam 2, 5 59w pe 215l ¢l
e Of 3 5 edd peed s a4 Kea sl ladils A eslizad
05 b sl B slasd s S H5ab 52 10 ) o &
S sl 4y YO gles 3 4ids Y Sde 4 Sl £r
OPTIMA, XL100K) 5sul 5l plax S o s
b e sl Lakls O s 555 (O
033 pp Cow 5 3l Kl s Ar gles 53 el ) S

Al G| P ye My 5 f Gl 5235 515 o

1. Barhang seed mucilage
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6. Water vapor permeability
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3. X-ray diffraction
4. Scanning electron microscopy
5. Thermogravimetric analysis
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7. Water vapor transmittance rate
8. Water vapor permeant
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show the significant difference in the level of 5%.
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Table 1 Effect of ZnO and CNF on the mechanical properties of Barhang seed mucilage based
nanocomposite films.

Film sample Tensile Elastic modulus Elongation to
strength (MPa) (MPa) break (%)

BSM 3.77+£0.56° 13.68+1.26" 102.58+1.11°¢
BSM-ZnO4 7.23£1.11° 18.28+2.32° 39.58+1.00°
BSM-Zn0O8 4.40+0.98" 10.50+1.91° 67.71+0.98¢
BSM-CNF4 13.07+1.03° 29.34+0.89° 44.56+1.12°
BSM-CNF8  19.67+1.26° 32.30+1.45 60.9120.92°

Different letters in each column show the significant difference at level of 5%.
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ABSTRACT

ARTICLE INFO

The aim of this research was to prepare a nanocomposite film based on
Barhang (Plantago major L) seed mucilage. Zinc oxide (ZnO) and cellulose
nanofiber (CNF) nanoparticles at the concentrations of 4 and 8% w/w were
incorporated for improving the morphological, structural, thermal, water
vapor permeability and mechanical properties of films. The FT-IR results
confirmed the occurring of new interactions between nanoparticles and
mucilage polysaccharides. XRD results indicated that the effect of ZnO on
semi-crystalline structure of Barhang film is higher than the effect of CNF.
The neat film has a smooth surface, but the roughness increased by addition of
nanoparticles. According to TGA results, the thermal stability of films was
affected by incorporation of nanoparticles, but the effect of CNF on
improving the thermal stability of film was more than ZnO. The addition of
nanoparticles at the concentration of 4% had no effect on the thickness of
films but by increasing to 8%, the thickness increased. Moisture content and
moisture absorption of films was also decreased significantly by incorporation
of nanoparticles. The water vapor permeability of films was dependent on the
concentration of nanoparticles and at 4%, it decreased significantly but at 8%
concentration, the permeability increased again due to the aggregation of
nanoparticles and their hydrophilic nature. The water contact angle of films’
surface increased by addition of ZnO but the CNF caused to decrease this
value due to its hydrophilicity. The effect of CNF on improving the
mechanical properties of films was better than ZnO. The CNF had the most
effect on increasing tensile strength, elastic modulus and elongation to break.
The effect of CNF on the improving of the barrier and mechanical properties
of Barhang seed mucilage based films was more than ZnO due to its better
compatibility. In general, this research indicated that the Barhang seed
mucilage based film incorporated with organic and inorganic
nanoreinforcements, has desired physicochemical properties and can be
introduced as a suitable candidate for food packaging applications.
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