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Table 1 general characteristic of the bean inner pod gum [6]

Yield (%) pH

Protein

Ash

Moisture TDS WBC

5.1 5.1 6.4

22.6

9.6 904 178
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Fig 1 Film thickness changes at different
concentrations of Oregano essential oil and glycerol
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Table 2 Colorimetric factors changes at different concentrations of Oregano essential oil and glycerol

Oregano
Essential Glycerol AE b a L
0Oil
1% 7.52+1.23¢ 1.02 £0.005b 1.001+ 0.00a 61.587+1.23b
2% 40% 9.62+1.025b 0.523+0.00c 1.012+0.00a 61.001+£0.52b
3% 18.125+2.52a  -0.012+0.005d  1.026 £0.005a 60.221+2.52¢
Control 0.33+0.005d 3.362+0.25a 0.9984+0.005a  62.652 + 0.775a
1% 6.87£1.02¢ 1.11£1.25a 0.921+0.00a 59.112+0.253a
2% 60% 10.254+0.005b 0.98+0.487b 0.917+0.00a 58.255+1.78b
3% 16.165+1.1a 0.24£0.00c 0.988+0.251a 57.411+0.554c¢
Control 0.68+0.005d 1.1524+0.005a  0.916+0.005a 59.421+1.255a
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Table 3 Mechanical Parameter changes at different concentrations of Oregano essential oil and glycerol

Oregano Glycerol Young’s modulus Elongation at break Tensile Strength
Essential Qil (Mpa) point (%) (Mpa)

1% 40% 117.7+4.25b 1346+ 1.25a 0.0147+0.00b
2% 115.247.52¢ 12.27+1.01b 0.0122+0.005¢
3% 110.0943 48d 10.49 +0.65¢ 0.0121+0.075¢

Control 376.2+12.24a 5.3740.254d 0.0252+0.005a
1% 121.3£11.2b 11.24+1.02a 0.0152+0.005b
2% 60% 118.249.52¢ 10.32+0.42b 0.0141+0.00¢
3% 115.9+11.10d 9.01+1.24c¢ 0.0135+0.005d

Control 371.2+6.76a 5.01+0.75d 0.0287+0.005a
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Table 4 Treatment based on the concentration of titanium dioxide nanoparticles to evaluate its
antimicrobial activity

Treatments Percentage of Oregano Essential oil (v/v) Percentage of Titanium dioxide particles (w/v)
A (control) 0 0
B 1 1
C 1 2
D 3 1
E 3 2
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Fig 6 Comparison of the difference between the
microbial inhibitory region-ns by different treatments
based on the amount of essential oil and nanoparticles
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Edible films, which in addition to creating beneficial effects by carrying
antimicrobial compounds, antioxidants, etc., have biodegradable properties,
have attracted the attention of many researchers. In this study, the gum
obtained from the inner pod of bean with two concentrations of glycerol (40
and 60%) and three concentration of oregano essential (1, 2 and 3%) oil was
used to produce biofilms. After studying the physicochemical and mechanical
properties of the resulting films, the best treatment was combined with
titanium oxide nanoparticles in two concentrations of 1 and 2% and its
antimicrobial properties were also investigated. The results showed that
increasing the essential oil raised the film thickness, while high concentrations
of essential oil decreased the moisture content of the films. Although the
addition of essential oil reduced the solubility of films compared with control
sample, but in the treatments with essential oil, increasing the essential oil
reduced the solubility of the film. Increasing the concentration of essential oil
also increased turbidity and free radical DPPH activity. High concentrations of
essential oil decreased the lightness of the films but increased the yellowing
and redness compared to the control sample. Due to the interaction of the oil in
the essential oil with the gum, the cohesion of the polymer network decreased
and consequently, the tensile strength and the elongation factor at the break
point decreased. Antimicrobial effect of films with 3% essential oil and 2%
titanium oxide had the highest inhibitory area in the disk diffusion test with
other samples on Staphylococcus Aureus, Escherichia coli, Salmonella
Typhoid, Bacillus Cereus and pseudomonas Aeruginosa significantly
(p<0.05).
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