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1. Word health organization
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5. Poly tetra fluoro ethylene
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2. Surfactant oil ratio
3. Polydispersity Index
4. Slipping layer
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6. Ultimate tensile strength
7. Strain at break


https://fsct.modares.ac.ir/article-7-18184-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-01 ]

VAA ST OV o5 QY6 less

di\.l.'c @M}(}l&

Jsloee 53 B Joily alie .ol ol osls OLES Y J g 52
Soa pilie S 5 —0AY MV Il e S S alls
5SS S hele slaes § 5pam s @ Yt L oyl
3 e 4 e olis ol ol CMC el Skl
s WMV 6 Gl il 5 s Sk ool slawises
LS5 opa g L5 S 585 Wy SRl Ve
sl Canle LCMC sl oo sy bl 3 o sdo s
Ol a4 slipteni g DS S Hsam 5 AlS e
ool Chle s LIEE Loys ol e Wl
lreitn R e (SOAILL e ol
Sladisel b oalie 53 Oadpelsl ool sladi sl
Gl Sas ooy ol (P 0.05) 5ls Ol & s 50l 5 SLe
0 Foml olkd goslhl & Wil Sl Gl G w
Sk b ESes s Sl Osed gl U s
il ans 3 5 CMC Glao iy 5 500
D] 558 pue Sljlad o lad & CMC i sl
s S Gl s el s 55 [YV] 0L 5 s
ks Olsea O35S Jsloe 55 U5 feily e 3lie &S
okigdiogs g Jalge LdlS 5 8y mlal 00380 b S
3 Osed el sl Johme e L3S My R
G dlse ol edas SIS e 53 O] sels Se
swl Cel a5 wsl ol Lo Cla.u SSILL Ll Ce
Sl e s mly SSkely S ganils slag
225 08 o okd gotias LS5 Jyloe 53 g il
b oo oy S8 Dlkd nliss s pleal (sl ) ams
INE] LS o 58 sl s ol b 00 S
T S Sl
(SEM)

e 0V se b b e Sos gl Sl U
slapks Sl 5 SOl s Sns oble g5,
ol polal 5,8 o HlE elinal sy 5] ol
S50 00 G Sl lagkd o sphie 5 phe

sl 0l e3ls LIS Y )
Osed ol 56 g5l slaphs 5 CMC sal » slapds
) Cl S il da.a Shls ools s, bl
Sl Oged gals Sbe (g5l slagld ¢ Jlde 5o a5 a5y

Lndls VL;AL;) O@u

g;:".‘f)

yv

o5 ekd Glislsss peaolel Dkl gl s
2 oclhamde LB ot bl Gaed sl slagks
Lol Sltlagy 5 (SHlssl (S e sl Siis
VA de] el

5 D, s SAd elalp Sk o3l b sze ol
Jsbows 53 2 ¢l PAD) ol las go3lbl w35 Sasl,
Pdl el s &)l Y Jsds s Osedsslsib 5 5 SLe
s goll Susl, Kl da 05 58U Ul w0
@35 5 ey el V] ol O gl 3 el iy
@ 205 oA OlE o Rl by 4 DLkl (el
Yohn snbisen [NV Tr]oil ol Sped sol Jsles
Jslme A5 (sl 555008 T (SOKe 2s5 S Ol pe
Jslowe s Ol lad o3Il gamls (il oslaia] O gund g0l 5 Sbe
3 YEY-TY My &g sl Sl

o ool S Sle goslbl malS gl Ll I Sy,
Gkl gals 5 s eslimad Dp<Ver M (god gdoes
O R PV UV A [ COU VR P - L W IRCH N B
b okl ey g5 a0 a8 s gleamde LB
Osadgal 53 PAD) @l s o5l zis s Dy ol ks
Eol 05l s (P< 0.05) cizls s o8, il
S 258 o aola s Son S 5 mba slag e 2l
Sfss s o3l [EalS Gl Lol o 55 et 3
F3AS il [NV ]opd e sl Ve Sl 50 Ses sdome 4
Jhsl Ol Jaulsl Loas wils olis A] O
3 bt sl ol 5 sed gl sloms 4 0 gl e
Sl 5 w8 by gals reo saly n lapdd s
ROEIRCINCEHRA

slee 50,0 5 sl possmilal chle s L15
13,8 Sl bl o3l il a mie (O] 5ol 5L 5 5 Sle
o olhs el W 6 e sy ool (p < 0.05)
R o S "R PU SO PP Skl 8L g
53 DYVJOLs 5 M pmabews & plis s 3L ol Jlad
Soop AS8s 5 Oy sy poll chle 36 o
S S O S (el s dloe 53 DIk g5
*..X:.’é skas K25 Jplows 55 U Jomdlty —Y-Y
5 oSk sl CMC Jylme 5o G5 deily polas
e gl lale js sl 2, bl O gend sl 50


https://fsct.modares.ac.ir/article-7-18184-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-01 ]

S S5 s gy el O pel U 5 5 S b

Table 1 Droplet diameters (Z-average), Polydispersity Index (PdI) and {-potential values of macro
(ME) and nano (NE) emulsions of CEO at different concentration.

C-potential (mV) Pdl Z-average (nm) Emulsion types

-55+03 ° 0.39 +0.04 ° 242.1 +1.01°¢ ME-CEO 0.25%

-65.6+£03° 0.63+0.03 ° 263 +1° ME-CEO 0.50%
-61.4+03° 0.72+0.02 362.2+1.07 ME-CEO 1%

-69.7+0.25 © 0.39+0.01°¢ 59.2+1.06 © NE-CEO 0.25%

-68.4 +0.2° 0.24+0.02¢ 80.08+1 ¢ NE-CEO 0.50%
=70 £0.3° 0.25 +0.06¢ 80.02+1¢ NE-CEO 1%

Values were given as mean + standard deviations. Different superscripts in the same column indicate significant
differences (p < 0.05).
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Fig 1 SEM i

(CMC-NE-CEO) at selected concentration of CEO 1%
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Fig 2 SEM images of the cross-section of the CMC control film and films loaded with ME (CMC-ME-CEO) and
NE (CMC-NE-CEO) at selected concentration of CEO 1%.
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Table 2 Ultimate Tensile strength (UTS) and Strain at break point (SAB) of control and CMC films
incorporated with macro and nano emulsions of CEO at various concentrations.

SAB (%) UTS (MPa) Film types

53.56 +1.08° 16.41 +0.01° CMC

55.60 + 0.34¢ 8.96 + 3.04° CMC-ME-CEO 0.25%
67.12+1.23° 7.60 +3.02° CMC-ME-CEO 0.50%
80.00 + 1.06° 5.84+2.78° CMC-ME-CEO 1%
58.62 +3.76% 6.46 + 0.69° CMC-NE-CEO 0.25%
82.05 +1.76° 6.25 + 0.05° CMC-NE-CEO 0.50%
94.77 +2.35° 6.05 +2.39° CMC-NE-CEO 1%

V4

Values were given as mean + standard deviations. Different superscripts in the same column indicate significant
differences (p < 0.05).
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Fig 3 WVP of the control CMC film and films
loaded with ME and NE of CEO at different
concentration.
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Emulsified films based on carboxymethyl cellulose containing macro (ME) and nanoemulsion (NE) of
cinnamon essential oil at different concentration were prepared. The dynamic light scattering (DLS)
results showed intensified in input energies toemulsion solution led to reducing droplet size (D,) and
heterogeneity (Pdl). The microstructure of films were analyzed by scanning electron microscopy
(SEM), images showed more different structure due to different stabilization behavior of ME and NE
in film forming solutions during drying. Increasing in porosity ofmacroemulsion films and tortuous
pathway ofnanoemulsion films, caused to water vapor permeability (WVP) of control filmsfrom 2.59x
10°g / m s Pa increased to 4.43x 10”g / m s Pa and decreased to 1.80x 10” g/ m s Pa in the macro and
nanoemulsion films respectively. Plasticizing nature of cinnamon essential oil also higher surface to
volume ratio and more interruption interaction between biopolymer chains produced more flexible
emulsified films with enhancing in strain at break (SAB) from 53.56% in control film to 80% and
94.77% in ME and NE films respectively.
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