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Tablel. Chemical composition of thyme
essential oil

Composition Value(%)
Thymol 39.44
P- Cymene 23.6
Y- Terpinene 12.51
Ledol 2.24
Aromadenrrene 2.12
Caryophyllene 0.94
Farnesyl acetate 0.63
Linalyl acetate 0.55
-pinenea 0.68
-thujonea 0.52
Geanyl acetate 0.44
Bisabolene 0.27
3- eicosene 0.26
Farnesyl 0.52
Phutol 0.21

-pinenef 0.2

Thujanol 0.17
Camphor 0.17
Ethyl butyrate 0.63
Caryophyllene oxide 0.13
Nerolidol 0.077
Globulol 0.02
Hexadecanoic acid 0.019
7-tetradecene 0.032
Heptacosane 0.056
p-menth-2-en-1ol 0.10
5-0-pergn- 16-en-20 one 0.36
Octadecanoic methyl ester 0.14
Ethyl chrysanthemumate 0.005
2-pentadecanone6,10,14trimethyl 0.07
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Table 2 Mechanical edible film properties

Treatment s tret;l;?lz\l/lpa) Elg;leg;ll(tz?/on) at Young modulous(Mpa)
0.00% 3.59+0.51¢ 10.44+0.02¢ 26.5+1.25¢
1.25% 7.240.2° 15.14+0.45° 43.65+2.01°
2.5% 9.17+0.14% 19.37+0.05° 63.7+1.55°
3.75% 5.71£0.32° 13.33+0.22° 33.57+1.42°

Values with different letters are significantly different from each other based on Duncan's test at (p<0.05)
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Table 3 Physical properties of films

Permeatability(gm

Treatment Solubility(%) Turbidity Thickness(mm)
0.00% 93.88+1.4° 1.6+0.02° 0.12+0.16° 0.11+0.001°
1.25% 91.51+1.99° 1.23+0.02° 0.92+0.01° 0.110.005"
2.5% 74.4+2 81° 1.25+0.17° 0.12+0.007°
3.75% 63.76+3.82¢ 9.440.39° 1.78+0.04% 0.13+0.001°

DPPH(%)

Values with different letters are significantly different from each other based on Duncan's test at (p<0.05)
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Fig 1 Antioxidant properties of control film and films
with different oncentrations of thyme essential oil
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Table 4 The antimicrobial activity (diameter of the growth inhibition zone (mm)) of the combined films
of thyme essential oil on the tested model microorganisms

Treatment Pseudomonas aeruginosa Staphylococcus aureus Escherichia coli
0.00% 0.01+0.07 0.24"+0.27 0.14"+0.17
1.25% 0.15"+8.6 0.13%+12.82 0.045°9.52
2.5% 0.32°+7.9 0.09¢13 0.35%+£8.99
3.75% 0.06"+8.44 0.7%£15.33 0.21+8.89

Values with different letters are significantly different from each other based on Duncan's test at (p<0.05)
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ABSTRACT

ARTICLE INFO

Considering the tendency to use biodegradable packaging films and increase their
antimicrobial ability in recent years, this study aims to investigate different
concentrations of thyme essential oil to improve edible film with physicochemical,
mechanical, antioxidant and Antimicrobial was done. The effect of different
concentrations of thyme essential oil for the production of edible films on the
physicochemical, mechanical, antioxidant and antimicrobial properties was
investigated with a completely randomized design in three replications and Duncan's
multi-range test using Minitab18 software at a probability level of 0.05 were
investigated. The highest tensile strength and elongation at break point was 2.5% in
the treatment. In the treatment of films, the lowest solubility was observed at a
concentration of 3.75% and permeability at a concentration of 2.5% of essential oil.
In all treatments, the turbidity was significant, and in the concentration of 3.75%
essential oil, the turbidity was the highest, and in the same concentration, the highest
thickness was 0.13 mm, which was not significant in all treatments (p<0.05). p). In
all edible film treatments, the antioxidant property using DPPH radicals was
significant (p<0.05). The results of evaluating the antimicrobial activity of the film
use of diffusion disks method showed that the largest diameter of the inhibition halo
in the concentration of 3.75% was related to Staphylococcus aureus with an average
halo diameter of 15.33 mm. Average halo diameter was reported for Pseudomonas
acruginosa and Escherichia coli, 8.6 mm and 9.52 mm, respectively. The general
results showed that the addition of thyme essential oil at a concentration of 2.5%
produced films that, in addition to inhibiting the growth and proliferation of bacteria,
have sufficient strength and are also capable of being used in perishable food.
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