\V‘\VML\O wjbg/\io)\.«..ir u_iu.&« Gujr}l&

A1 dowo 1l 9 (F1)95 Saphd Sl g )l 3> (9w olg>
Yoill g 0,8 (ugn ) SBLEY) S9l> S yb

Toslj 5 oS ¢ anl) e pUSSS g

2 o (53,558 0dSCHs (e s g 5 pske 05 S B b3S (g il
e ol (93,55 0aSLEs (o s g 5 pske 05 S SLslund Y
25 oS (g 30lES 2 dSLEs (e s wdigs 5 pske 05 S il T
QV/AVINE o pdy ol VAT w23l s 7,0)

o S~

(S Sl S = e 1010 5 /Y0 Jae LSS 5 3 0 s Jels il aLS slane s, 0353l ST ek onl s
(S Sl a5 Cabis I bl 4 ) Das S8 8 1A e Sl s e il slagds (SO S~
slopgs 3,8 (T latad Jal glos 5 (Tm) w58 glos (UTS) ol o228 (Sl (WVP) O s (A3 (6 g 358 2o sby ol
3 Jole st bl s 4 SAB) consls whall B S sl 51 a8 disls 0L 3 1 (SUS o5 G past dagdd w ol a333l alS
okl 4 ol Skl alS slases, 035381 Lol Sl iS5 S bl () 0) S8 Ghd oS s Ol G S o Sy S
P e s S iy (S W s s Sl a3 b b ks gl sk Bl i 5 s SISy b (o Seal
SV it baed (g5 5 il 1) 15 b i VI 5 s slags, ol slaphs b 0L Sos sbapd sy sl glaphs & e

el Wl A5 b s O sl lin (I 5 3 s Dk S sSG m l pal sl s DS 5 20 R sl slapdd

Sl sl Jol (alS Gl (S laphs (Sl wls ans 108515 dlS

ayaseh@tabrizu.ac.ir .ot Jye”

ARR



il St slaedd SO 5 Sl (S el

O 5 plSS J e

Coilen ol 3yl ST s Lol S e i [ 5l L 1
as oo OLE (6 Glaekd 4 Sl 1) (5 s SS
AL G S pdy oS Cen sbaidn 5 baels
Glp disn o g ) Jpame Solid 5 M (K5 e
Se b I s e Ysame Sl laghs W
odiS oy S e by Gale b)) sais o5 eske
I o P P PRSP R R JECH g VS
Sl slse pul A Jas oS o) Ol 4 5 2T
5 e M M 5 i s GRS b SRl
S e 3 LT e Sol 1alS 5 Sides 5l s
5SS Ol S s 5 Lpd e ey Sl s S5
o w855 i | Lo o5 S e Jae | s S
et RS 5 6y IS 5 sy Sl Sl sl
Ll S glapkd W5 5o Lo] 58 0 SO aslie
22V DS edle el p 5 oS 358 a5 4S5 cnl &
St Sl 3 b b [T dll St s e e
Ay e A Gy s St sbaedd W e il
Oy op g0 & Ol aher OF 5148 ol ol oslinal
[8] ALe @5 o JA] G358 sk e V] aolis
WS Ll [N ] e mel €l gao 5 [V 0] 4 4l s
bty 5 b 0353 Sole a4 5 CoipelS slagks
Cou 1y Lol e gla Sis Sl al r glagls
Aok 5l s cnl a8, 03539 ol e das o Sl 5 G
el Sl opl ol el W 4 sk, Ul SIS Sl
0L Gos e Slapfas & 3l Llfee o805 0358 i oo
N s onl e 03530 @ bl S 5 en 8w )
ShalS bagss Y] il e oV pame & bapds)
Lol s S 2l ary o Wlodd LS55 O sladend ¢l
S ol Gospo 5N S pl g ar s el 33 2 S O
G 2 ML Gose et b s ALS ey, 0355
53 3K kg il 0T s oyt 4 5 ks ol
LBl b slapld 4 alS s, p 5 Y Ry o
050 (V) 558 g0 0313 med 55 Ll 4 oS U dal o os 58

1. Internal lubricant

WY

aode —)

ol 358 e s dle b s Sl (5 bl sdee o354
O35 pdy A S s ol Rl ) s
el AL e ) b OIS Sl
Sl St G arhse 1 eslisal V] el eas L
S cl GVsb oUWl i slas 0ols i Lo atas
Ol 08 s A Ll el ensy e ax S 5,5
Byt o3y meb g slal 4 G a3 La e s
203 65,aS Lo b e sl 51 o ise O (V)
ol o s 4 Sl 5 S SV 5l Vems
N gamen 35331 255 WOl Zlsal 5 M L OS5 e
@ ey e w5l L ey nl (V) 5 YL 1 o5,5la8
S L iy o e lajedy ) e s
e b L o e il Lol Wl by (0,0
e Slayachse [YOY] 558 aaul oo Gl iU
£ a aleed Sl il s Ol e [y @by iy 55 ealinud
@A pllS 5 IS b 8s ASle) b aies
et 5538 0 5S L pd see OIS (N g sla s
Loyl (fpmes Slaentis g 5 iy T glacns
Je oSS Sk ) Pk oliie 5 il
OF wlinte 5 amalts (Gobe Jysn ~Soda 5 sk
OLSHE wsbe seree 5 UaS 5 S (S olS 5
“fs 5 b Bl b (OS5 s OllS Ol
Sliie 5 (s s pse Lile) bapse (Sl 5 ALS Gl
LSl 5 Shliul g JspdS dle o S
Sl Soode bWl bl b (s slid se)
1l KSY L (PHV) oy oSsons UL (PHB)
Slapks [£] 55 b (Al SUSLL 5 (PLA)
Y dr glagiy s 5 gl Olge & ol (S STy 52
(SL Sl iy ks O, S 15 aslid 3 pe
Gl by i Sy sl by s Lk Sl eslind
m ok 3,8 o Do G G aten Sl b oS 05Kl
B R i SRCIE =T RO
CoiS 5 035 Gy 5 Lol ek slge O 5ST iy sby Ll



\Y"W Jo.@_: Ao 692 LAiOJL‘)—nﬁI

u—iU‘-&’ GL«ﬁjr}-L"

03330 Jade T i oo Vo 4 plind ol Olgis & o1 S sl
spUlsen baids 53 s Yeerr ol LSS Jslows 5 A
aids ) ot 4 (K el JKA — WERKEE) .81, 51 334
SO By e = e 1010 54 /Y0 LS O pen
Ol A 85 sl gl & b o, 5 VSIS e,
Loagds 53 5o Yerer oo Jolbs Jsle 5 45 S 6lS1 i
o (ol JKA — WERKEE) _.S1, 51 d5l 505 5en
Sl pral— (4335 V) O geml 35 o o S 55 42351 ol
@ odd g Jsle 5 ey d e 0 S D5 sen (4235 Y)
Oped o a5 p 38 8l a3 e glos 3 aids T e
5 OAE s 3l 5 s S bglse (01l S LSl Ll
b s edd 4 Jlee 51 ) e 00 s Gl i
Odd Sist Cgr 5 LS sy (Gf,:‘d:;u Yox V) O e
S Ad Jae ol S Sl arns £ gles b L0 STl o
o LFLS Sl ead Sl sladisai sl VA GO
3 YO ) los s (sdm gladpesl pll Ole3 b 5 e
s slie cd S5 4 oY s S IS S sl
pSen bty 5 A S S gl el w8
sl mle sz islasl 53 ol plil SLylesl b
Y] s s

‘..Lzé Cwuls -V-Y

Alton ) Jlows a5 Koo ban 55 o W 55 glapks Culs
28 e 5 6,S ol ze Je /) B L (e MB20-25
ok el Ve 55 (S ol by cabis Sle o
[Ve] as a8

oL s ol sma —6-Y

o2ls s ok slad el Il sb )y e 65 o5l sl
33 pf 0wl eals B ek gas Sl elUS O35 5 LS
L bpel 038 bypie S (hp Sl A Al Sk

DA Ll las e sl s py csle YE Sl

1. Olive oil

2. Canola oil

3. Maize oil

4. Film thickness
5. Moisture content
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2. Scanning electron microscopy (SEM)
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1. Water vapor permeability (WVP)
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3. Differentail scanning calorimetry (DSC)
4. Mechanical properties

5. Ultimate tensile strength (UTS)

6. Strain to break (SAB)
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Tablel Thickness and water sensitivity of the PMS gum based films formulated with different types and
concentration of plant oils

Film Thickness Moisture content Moisture absorption wvp
(mm) (%) (%) x10°gm™ s’ Pa™)
Control 0.12+0.03° 2246 + 1.02° 3544 +1.11° 12.77 + 1.69°
Olive oil (0.25% v/v) 0.15+0.06° 19.25 +0.95° 31.46 + 0.84° 12.03 + 1.46°
Olive 0il (0.50% v/v) 0.19 +0.04° 15.56 + 1.31° 28.80 + 1.02° 10.83 + 1.38°
Canola oil (0.25% v/v) 0.16 £ 0.08°° 17.63 +0.86°° 30.90 + 1.47° 11.45+2.03°
Canola oil (0.50% v/v) 0.19+0.01° 1535+ 1.18° 27.26 +0.65° 10.58 + 1.68°
Maize oil (0.25% v/v) 0.14+0.03"° 15.53 +0.98° 30.70 £ 1.65° 10.76 + 1.18°
Maize oil (0.50% v/v) 0.19 +0.06° 15.05 +0.19° 27.16 + 1.48° 10.51 +2.07°

*Different letters indicate significant differences between concentrations at p<0.05 by Duncan test
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Fig 1 SEM of PMS gum based films; control and samples with 0.5% v/v of various plant oils
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Fig 2 Thermographs of the PMS gum based films
incorporated with 0.5% v/v of various plant oils
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Table 2 Mechanical properties of the PMS gum based films formulated with different types and
concentration of plant oil*

Tensile strength

Elongation at break

Film (MPa) (%)

Control 23.41+1.28° 14.93 +2.03°
Olive oil (0.25% v/v) 1638 + 1.69° 2028 +1.98°
Olive oil (0.50% v/v) 6.79 £ 0.74° 26.18 +2.14°
Canola oil (0.25% v/v) 1491 +1.84° 19.85 +0.49°
Canola 0il (0.50% v/v) 631+0.19° 28.73 + 1.86°
Maize oil (0.25% v/v) 13.86 +1.33° 20.16 +1.74°
Maize oil (0.50% v/v) 627+ 147 29.25 +0.34°

*Different letters indicate significant differences between concentrations at p<0.05 by Duncan test
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This study has investigated the effects of different types of plant oil, including olive oil, maize oil and
canola oil (0.25 and 0.5% v/v) on the physical, thermal and mechanical properties of the PMS gum based
films. The incorporation of plant oils increased the film thickness and decreased moisture content,
moisture absorption, WVP, ultimate tensile strength (UTS), melting point (T,,) and glass transition point
(Ty). The plant oils also showed plasticizing effect, whereby the values for strain (SAB) increased
significantly (p < 0.05). The images taken from scanning electron microscopy indicated that, the control
film appeared smooth, compact and hemogemeous. Incorporating plant oils to the film matrix led to
rougher surface films, demonstrating that oil droplets were embedded and aggregated in the polymer
matrix. PMS gum based films incorporated with maize oil appeared more compact and has a smoother
and more uniform physical appearance compared to films incorporated with canola and olive oils. This
could be described by the more uniform distribution of maize oil droplets and good stability of the
emulsion during casting.
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