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Table 1 Selected points for biodegradable film

optimization
Factor Name Goal Importance

CMC In range

PG In range
WVP (g/mhPa) Minimize 4
Transparency Maximize 3
Solubility in water (%) Minimize 3
TS (MPa) Maximize 3
EB (%) Maximize 3
Contact angle (©) Maximize 1
Swelling (%) Minimize 2
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Table 2 Predicted and experimental data for the responses at optimum point.

Responses Predicted value

Experimental value

WVP (g/mhPa)
Transparency
Solubility in water (%)
TS (MPa)
EB (%)
Contact angle (©)
Swelling (%)

451 4.64
4.7 4.5
68.85 65.2
23 22
8.9 9
93.44 97
148 145
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Biodegradable packaging based on natural ingredients has recently attracted an increasing interest from
researchers. In this research different concentrations of persian gum (PG) (0, 0.25, 0.5, 0.75 and 1%) with
different concentrations of carboxymethyl cellulose (CMC) (1 and 1.5%) were used to optimize
biodegradable film production. For optimization of film production, maximum transparency value,
contact angle, tensile strength, strain at break and minimum solubility, swelling and water vapor
permeability were calculated. The results of the model showed that the effect of carboxymethyl cellulose
and persian gum on all responses were significant (P <0.05) and increasing the percentage of
carboxymethyl cellulose and persian gum increased solubility, swelling, tensile strength and contact angle
and decreased moisture content, water vapor permeability and transparency value. Both the predictive
modelling and experimental results confirmed the carboxymethyl cellulose at 1.5% and the persian gum
at 0.65% may provide the best result.
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