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2. Carboxymethyl cellulose



yyan <S- N 092 M b)LQ.«il

a ok e ki O 1) e Ve o (Ao QA ol
o\j;pm_dbmx(p?/o)CMCJ;;M);m Ol e
b Ol 5 god Aol s A3 LN S lons @ oS 5
538 el Ultra-Turrax T 25 505 e 51 oslixl
23S el 4ids 0 e 4 YErr TPM s L (O
L ls s o sl Ol oS 5 5 5 008 S o
s L o3ls 13 Sl Sl @ aids Ve oo
& P T I IR N R,
Losl & Jases slos 55 58 8 15 el ) 5l L o ok
Gl YE 51 e s LS Jime 3l S ol a5 YO gles
OF o 5ot it sl ohd 5 oot 05l Sl el
S5 ek W5 S oS Sl 53w oY il (gl
-k shoen 53 Ja a3 sl esle Wb A B, Sl 5
A oslitad 5Y3 Lol e CMC 1 ilises slado s 5L
Ol 53 S Ul (S 0510 ¥

5 pele Ghas 3l eslind Lol s el o> Ol
Sladas glie pl . (L SeI [VY] (F)Y) 0L
30V e a5 5 A el WLl (g e Sl XY
VDR G N P PP SUCRCTR VR I PR IOV - PSR VL &
B eigs Ol g Av (5mn sla ity 535 L 05
Sy b S o coll) e 4 b Kl B S
e LA 0350 sl 8 sle a5 Yo gles 55 0 TPM
B sl 8 mle s e sles b Ol s phd sl o lalad
3 LS s bdee 5 Lad S ol 055 4 O
S a3 6 Akl Sl G Ao s

(acld 255 = _gbes 30)

el eyl =

Amf Wl

b ol (g S 051l —£-Y

e cds) Jhoes s ) ookl b ladd s b
Il s eslil (0l el MITUTOYO e s
Calns Sls i 1SS Wi o 5l ahE gy o b (S
S 4 g pd 358 BES Caslie ad )3 5 eddaslo
A5 S eslanad O

Codlid O gal —0-Y

b 53 G s Ar ) SeSosle Sk
Jo) ey Senl UV-Vis ooes 51 el L

IR R P T ST NI Pt et ST LR W
A eslamal V5 Ao s Ve U glachle 5l sk es
53 0 4 315 0L FT-IRT ol 1ol s ) il
el 0l sl gdydr S gy Sleedd gl s S 5
Lol Golipme Doz @ bl b Y5 S S
S sl w8 s s of Gl s s e I
sdalie (b SO sle Sis oo shld JialS Llis
B8 e Al Bl A sla V.L_e 53 b L3y Lo 5 A
S35 2 3k Sldlas & 0T L sls 0L e S 5
T Ll el sl el CMC ; ,5Y; 5 ks eSS
oS eslixal  SIy e (.J...e Ml S5 s ol ke
SlgYse b SS 5 S Slosar o 2o
e R R i L
ool eSS Slapkd ag Jash onl Sl ol Gas ol
53 Pl G g S, iy S esliad b S 5 esle
Sleoypas bl 5 o liSe S Olse & JsmdS sl

S e b Sl gl (SO s (G

Lﬁj})}b‘y—"

oS5 Shss Fds Johoe 4 —\-Y
RR SRGKEN-) R SR P S PR ST SRS CO R o
3 53 s 5 L5 g 033 Ol 3 (s P 5l
Sl s AE a2y e aiBs T Sle ol S Sl s A
ey Lamee los 4 Jglome los &S Sloj JulS O
L3 b S j0) g S V5 adsl Sltis o3 Yo Ol
S5 ol 4 ople et Olgs 4 (Asys WA oyl
L R S B
s 4 o Tl OF 51 dm sdd a1 ol
5 Ad esls Jll ol S sl ax s YV sles o Jls o 05l
Colg 5o 5 il aelsl Cele Yo e 4 05 5 i Al B

bl a5l plnil 6l S5 5 Ol Os 5 Pl glaghs

REER W4
Fsbe Jo S 505 STy b XY
(CMC)

Q‘J&o.h )a.}\_))...; &})MMJ“SLCMC(”[?
Loy b ooply 5sl) CMC e ey [¥] Oran)



0SS oS 5 S 5 (K el bl

Q\)Ku}x?éuéﬁ?a

el 1S G 2 pS) b Ol 4 bgye S35 3 AW
O AP 5 (e bee) Wb s T (50 20) o
A2l o (Ul ghS) Olmid O ,m 5 0505 o (S S
|

@bl b -a-Y

£ s Lialas SlS LSt ilesl 5l eslined U ag gl
Sl £ Sle Sy 4 @l s plmil S a5 s
ey (<0.05) Jhsine sl s S s lns
0031 b g b Sile slis 5 ANOVA) b1y 56T
SAS 9.1 i3l 5 5l eslizal b s L3l ad oLl oSSl
bt b ey YUY ST 51 eslizal b Lals god 5 1]
SR e Sl elial b aadlas shpe el sV se
el Jlaglss ibsl - b 5 DESIGN EXPERT

RECRY

Cow @L*J -y

slod S50 Sl xS o3Il SN
la (..u

b CoBlis SaS oslul ==y

Vs 53 colid a3l Sbe alie 4 by s s
Olsee OgmeY g0 3 53 V5 Olime il 31 Lol 0l 03551
(P<0.05) 5,5 1y ol gols pae &g 4 Cublis
s CMC 70Vee a0 bye lid Ol 5L

B oSNI Ao Ve sl b b e il oy S

Table 1 Various amounts of sample clarity

Clarity Treatment
0.56 +0.01* CMC (100%)
0.37+0.03° Gelatin-CMC (25-75%)
0.32 +£0.02° Gelatin-CMC (50-50%)
0.30 + 0.04 Gelatin-CMC (75-25%)
0.28 +£0.01° Gelatin (100%)

Each value is expressed as the mean of three
replications, means with the same letter
within a column are not significantly different at p
<0.05.
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Table 2 Thickness values of different film

formulation
Thickness Treatment
0.096 £ 0.0005* Gelatin (100%)

0.098 £ 0.0011* Gelatin-CMC (75-25%)
0.094 £ 0.0001* Gelatin-CMC (50-50%)
0.098 £ 0.0004* Gelatin-CMC (25-75%)
0.10 £ 0.0001* CMC (100%)

Each value is expressed as the mean of three
replications, means with the same letter
within a column are not significantly different at p
<0.05.
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Fig 2 The effect of different levels of independent
variables on solubility
Each value is expressed as the mean of three
replications, means with the same letter
are not significantly different at p < 0.05.
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Fig 1 The effect of different levels of independent
variables on clarity
Each value is expressed as the mean of three
replications, means with the same letter
are not significantly different at p < 0.05.
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Table 3 Water vaper diffusion (WVP) values
of different film formulation

WVP Treatment
3x10* £ 0.04x10* Gelatin (100%)
2.91x10*+0.01x10™* Gelatin-CMC (75-25%)

2.6x10™ + 0.09x107% Gelatin-CMC (50-50%)

2.02x10™* +0.08%10™* Gelatin-CMC (25-75%)

1.73%10™* + 0.02x10™ CMC (100%)

Each value is expressed as the mean of three
replications, means with the same letter
within a column are not significantly different at p
<0.05.
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Table 4 Percent of Stretch values of different
film formulation

Percent of Stretch Treatment
31.99 +2.51¢ Gelatin (100%)
49.01 +9.65° Gelatin-CMC (75-25%)
53.82 £ 6.05° Gelatin-CMC (50-50%)
79.08 +2.24° Gelatin-CMC (25-75%)
85.10 £5.46" CMC (100%)

Each value is expressed as the mean of three
replications, means with the same letter
within a column are not significantly different at
p <0.05.
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Table 5 Optimization result of The treatments
evaluated

Data Solutions

0.549 Gelatin

0.451 CMC

0.45 Clarity

21.90 Solubility

2.714 Wvp

6.12 Tensile Strenght

44.55 Tensile percent (%)

0.76 Desirability

Tensile strength
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Fig 2 The effect of different levels of independent
variables on Tensile strength
Each value is expressed as the mean of three
replications, means with the same letter
are not significantly different at p < 0.05.
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In recent decade, many efforts have been conducted to apply biodegradable coatings rather than
synthetic polymers. The present study was conducted to evaluate different percentages (0, 25, 50,75
and 100 percent) of CMC with gelatin and to study the physical and mechanical characteristics of
produced films as well as select the optimized film. Based on the results of transparency test, the
highest and lowest transparency was belonged to 100% CMC and 100% gelatin, respectively. Increase
of gelatin had significant (p <0.05) and positive effects on solubility of the film so that increasing
CMC resulted in reduction of solubility. Steam diffusion considered as an eminent factor in packaging
showed that there was observed increasing resistance in films by enhancing CMC. In addition, gelation
significantly reduced film stretch, while this value was increased by increasing CMC. On the other
hand, increasing gelatin resulted in increase of resistance to stretch, whereas there was observed a
decrease of resistance to stretch by increasing CMC. Finally, according to this study, the most
appropriate film was belonged to the sample, which its portion of CMC and Gelatin was 50/50.

Keywords: Film, Gelatin, Carboxymethyl cellulose, Mechanical properties, Steam diffusion.
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