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Table 1 Physical properties of tragacanth edible film

Polymer (%) Thickness (mm) Contact angle (°) WVP (x10"" gs'm 'Pa’)
Tragacanth 0.5% 0.029+0.001¢ 713+3.3% 0.8+0.11°
Tragacanth 0.75% 0.037+0.003° 67.26+2.59% 1.17+0.01°¢
Tragacanth 1% 0.044+0.002° 63.67+1.59% 1.68+0.14°
Tragacanth 1.25% 0.056+0.001° 63.99+2.77" 2.78+0.26"

- Means in each column with different superscript letters are significantly different (p <0.05).
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Fig 1 Transparency of tragacanth edible film
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Table 2 mechanical properties of tragacanth edible film

Polymer (%) TS (MP) E (%)
Tragacanth 0.5% 2191+3.18° 39.5+7.4¢
Tragacanth 0.75% 21.06+4.20° 45.67+8.93"
Tragacanth 1% 21.53+0.81° 52.56+4.75"
Tragacanth 1.25% 2147+2.51° 76.84+6.14%

* Means in each column with different superscript letters are significantly different (p < 0.05).

0353 b bl 5o VA OLKes 5 Wb mls L ol
5Pl GBan Sl el et WA ke st
a ke Bl 005380 L LU s V4] OLKes 5 sl
el 5 Ll sls gl ea ded SV L el oL
sdalin Wl clg.ﬂ)s e ek chle Al L s el
sl chle S sle Shs w0 by ml 4 g Lad
Ll s g b b ol Sl g 35lse ST 55 ds s 1V 5 0/0
(Sob ks 5l S L nis sl SO Sus L bl s
woadlas ol e pl pl g mebe A VL gleale
VO (,.L:_‘e)'\ \J.:;Sr.kaédf}_;ﬂ oS £y A6 e sk

A eslaisl Ao s

Yo

i35 8 AN (g Sy Sn 053] YT

[ S S’b (SEM)
A5 Gl el s Sl S Dl a5k 4
Log edddds o Wb o shis 5 me 5l ead
eor R S ol S gy Sl oS S
23 e gl Ll e e s Sl Slo
3 dob pslas WV il edisw O ol 5 5k, s
Bl s (L sl 5l edd w5 S Sl S S
aars bdes e o158 sl a1 sy e Sl g
L33 VO sl B 1S sla (b O S 5 et W) s
V0 5) 1S b 5o bl Lng ls 15 S5 5 0y 05y (el



(_;Lh ;}i}fewrj: ulﬂ}ﬁ?l;_.x«a):ﬁ:b &Li))‘

oA a5 edew 5 el e da

-

T
100KV 40 6 87 0

AccV"Spot. Magn . Det WD ———1 5mm
10.0kV 40 6000x “SE 74

Tarbian sity  Philips XL30

Image 1 SEM of tragacanth edible film: (a): tragacanth 0.5%, (b): tragacanth

spot Magn  Det
0 5000x S

AcgY SpotMagn Det WD ————— bBmm (C)
100kv 40 5000x SE 82 1256

Univarsity ! Philips XL30

0.75%, (c): tragacanth 1% and (d):

tragacanth 1.25%

L5 o oS SVl ol edle V0] 553
woars by e L B cbsy oder ol
aadlls s [IV] 350 b b (I8 Cel gy Al b
Aozl Wi b bLil 5 (M] 0L 5 558 mli b ol
O 5 Sl S iS00l pan @ Lip (55 5
5 o Vi e SRS o L LT s [YY]

03 Sl e g s S

sl (b (S sla (Shy oo n T

Js S 55\~
il glglale gl (F Jadr) 1S Wl w0 by e Culinss
Chle Il ag e e /B0 /00 eSS
53l Gl s e b 4 i lis oS
i aalie T Syl il S S s slie o it
ok e b s S s 5 e el ool e (P<0/0)
595 AL Sl It sls oy JE b 3 St sl

Cualied Gl 5 aly s ol L1530 o e o

Table 3 Physical properties of edible film with glycerol

glycrol (%) Thickness (mm)  Contact angle (°)  WVP (x10"" gs'm'Pa’)
Glycerol 20% 0.0440.003" 54.240.56° 2.62+0.09°
Glycerol 30% 0.04+0.001° 58.37+0.95° 2.96+0.10%
Glycerol 40% 0.048+0.007* 75.37£1.67% 3.03+£0.02%

* Means in each column with different superscript letters are significantly different (p < 0.05).
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Table 4 Mechanical properties of edible film with glycerol

glycrol (%) TS (MP) E (%)
Glycerol 20% 23.27+3 .45 21.71+430°
Glycerol 30% 17.39+2.58* 42.1142.99"
Glycerol 40% 11.34+1.68° 72.17+3.09°

* Means in each column with different superscript letters are significantly different (p < 0.05).
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Image 2: SEM of edible film with glycerol: (a):
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The effect of different concentration of polymer and plasticizer on
the physical, microstructure and mechanical characteristics of
tragacanth edible film for use in food packaging

Bahram, S. '*, Jafarpoor, S. Z. *

1. Department of Fisheries, Qaemshahr Branch, Islamic Azad University, Qaemshahr, Iran
2. Graduated of aquaculture, Qaemshahr Branch, Islamic Azad University, Qaemshahr, Iran
(Received: 2017/04/29 Accepted:2018/04/11)

Appropriate concentration of base material and plasticizer is required to obtain good physical and
mechanical properties of edible film for food packaging and preservation functions. The aim of this study
was to obtain the best combination of the base material and plasticizer in the manufacture of tragacanth
films based on physical, structure and mechanical properties. For this reasons at the first the mechanical,
structure and physical properties of different concentrations of tragacanth (0.5, 0.75, 1 and 1.25%) were
studied. The results showed, increasing tragacanth concentrations resulted in the increase in the film
thickness, elongation at break (E) and water vapor properties, but decreased the contact angle and
transmittance of film. According to the results the best concentration of tragacanth was 0.75%, and
different concentration of glycerol (20, 30 and 40%) was added to this film. The results showed that,
tragacanth film with lower concentration of glycerol had the better mechanical, structure and physical
propertis. All in all, the best concentration combination of tragacanth and glycerol in this study was 0.75
and 20%, respectively
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