	Table 1. Properties of gelatin films incorporated with Ferula oil (FAO).

	
	Pure gelatin
	Gelatin-FAO 2%
	Gelatin-FAO 4%
	Gelatin-FAO 6%
	Gelatin-FAO 8%

	Solubility (%)
	29 ± 1.6c
	30 ± 1.3c
	33 ± 1.2b
	34 ± 1.2b
	37 ± 1.6a

	Swelling (%)
	396 ± 8a
	381 ± 9ab
	368 ± 6bc
	355 ± 9cd
	344 ± 5d

	WVP  (g.mm/m2.h)  
	0.23 ± 0.018d
	0.24 ± 0.012c
	0.26 ± 0.014bc
	0.29 ± 0.018ab
	0.32 ± 0.015a

	Tensile strength (MPa)
	4.2 ± 0.42a
	3.7 ± 0.21ab
	3.2 ± 0.23bc
	2.9 ± 0.22cd
	2.6 ± 0.13d

	Elastic modulus (MPa)
	5.8 ± 0.42a
	5.2 ± 0.25ab
	5.2 ± 0.25ab
	4.1 ± 0.42cd
	3.6 ± 0.22d

	Elongation at break (%)
	128 ± 7d
	139 ± 6cd
	145 ± 8bc
	158 ± 5ab
	165 ± 7a

	Opacity
	15 ±1.5c
	19 ± 2.2bc
	21 ± 2.6ab
	23 ± 2.8a
	26 ± 3.3a

	Antioxidant activity (mg AAE / g film)
	0.42 ± 0.05e
	0.70 ± 0.1d
	2.06 ± 0.2c
	2.82 ± 0.4b
	3.86 ± 0.5a

	Mean values with different letters within a raw are significantly different by Duncan’s multiple range tests at p < 0.05. The antioxidant activity was expressed milligram ascorbic acid equivalent (AAE) per gram incorporating different concentrations of Ferula oil. 


	Table 2.  Antibacterial activity of gelatin film incorporated with Ferula oil (FAO).

	
	Inhibition zone diameter (mm) 

	Films
	S. aureus
	B. Subtilis
	E. coli
	P. aeroginosa

	Pure gelatin
	0 ± 0c
	0 ± 0c
	0 ± 0b
	0 ± 0b

	Gelatin + FAO 2%
	30 ± 1.2b
	30 ± 0.9b
	30 ± 1a
	30 ± 0.7a

	Gelatin + FAO 4%
	31 ± 1b
	31 ± 0.8ab
	30 ± 1.2a
	30 ± 0.8a

	gelatin + FAO 6%
	32 ± 1.5ab
	32 ± 1.1a
	31 ± 1.6a
	30 ± 1.3a

	Gelatin + FAO 8%
	34 ± 1.7a
	33 ± 1.3a
	32 ± 1.7a
	31 ± 1.5a



	Antibacterial activity was expressed as diameter of bacterial growth inhibition zone in the presence of films with different Ferula oil concentration. Mean values with different letters within a column are significantly different by Duncan’s multiple range tests at p < 0.05.




	Table 3. The antibacterial activity of gelatin film incorporated with Ferula oil (FAO).  

	
	Colony reduction (%) 

	Films
	S. aureus
	B. Subtilis
	E. coli
	P. aeroginosa

	Pure gelatin
	0 ± 0e

	0 ± 0d

	0 ± 0e

	0 ± 0e


	Gelatin + FAO 2%
	46.3 ± 2.4d

	62.8 ± 3.6c

	17.4 ± 2d

	1.73 ± 1d


	Gelatin + FAO 4%
	75.9 ± 3.3c

	83.4 ± 3.3b

	61 ± 4.2c

	31.8 ± 3c


	gelatin + FAO 6%
	89.6 ± 3.6b

	92.5 ± 4.2a

	83.4 ± 3.2b

	63.6 ± 4.7b


	Gelatin + FAO 8%
	100 ± 4a

	98.5 ± 3.8a

	96.6 ± 5a

	90.2 ± 4.5a


	Antibacterial activity was expressed as bacterial growth reduction in the presence of films with different Ferula oil concentration. Mean values with different letters within a column are significantly different by Duncan’s multiple range tests at p < 0.05.
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