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Table 1 Selected points for biodegradable film

optimization
Importance Goal Factor Name
In range Rosemary
In range Chubak
4 Minimize WVP (g/mhPa)
3 Maximize Transparency
3 Minimize Solubility in water (%)
3 Maximize TS (MPa)
3 Maximize EB (%)
1 Maximize Contact angle (©)
2 Minimize Swelling (%)
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1. Swelling
2. Contact Angle
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Fig 3 Response surface and contour plots for
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Fig 4 Response surface and contour plots for
Moisture Content
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Fig 6 Response surface and contour plots for
Transparency Value
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Contact Angle
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Fig 9 Response surface and contour plots for Contact
Angle
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Table 2 Predicted and experimental data for the
responses at optimum point

Experimental Predictedvalue Responses
value
4.64 6.38 WVP (g/mhPa)
45 4.40 Transparency
372 31.40 Solubility in water (%)
17 14.49 TS (MPa)
20 22.40 EB (%)
97 108.4 Contact angle (O)
126 117.36 Swelling (%)
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Fig 8 Response surface and contour plots for
Elongation at Brake
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In this study, different concentrations of aqueous extract of Chubak root (at levels of
zero, 0.5, 1, 1.5, and 2%) with different concentrations of rosemary essential oil
nanoemulsion (zero, 0.5, 1, 1.5, and 2%) was used to optimize the production of
biodegradable gelatin-based film. Test responses were statistically significant for all
fitted regression models at 99% confidence level. To optimize film production,
maximum transparency, contact angle, tensile strength, Elongation at Brake to the
point of rupture and minimum solubility, swelling and vapor permeability were
evaluating. After fitting the models, the results showed that the effect of aqueous
extract of Chubak root and rosemary essential oil nanoemulsion on all responses was
significant (P <0.05). Increasing the aqueous extract of Chubak root and
nanoemulsion of rosemary essential oil increased the thickness, contact angle and
Elongation at Brake to the point of rupture and decreased moisture content, vapor
permeability, transparency, solubility, tensile strength and swelling. Based on the
results of model prediction and comparison with experimental values, aqueous
extract of Chubak root at a concentration of 2% and nanoemulsion of rosemary
essential oil with a concentration of 0.77% were obtained as optimal values.
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