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2 6.65 3.60 (1R)-2,6_,6- Trimethylbicyclo[3.1
alpha.-Pinene
3 7.08 0.24 Camphene
4 8.02 055 Blcyclq[3.1.1]heptane,6,6-d|me...
beta.-Pinene
5 8.51 1.27 beta.-Myrcene
6 9.07 0.37 .alpha.-Phellandrene
Cyclohexene, 1-methyl-4-(1-meth...
7 9.55 1.77 (+)-4-Carene
(+)-2-Carene
p-Cymene
8 10.20 11.57 0-Cymene
Benzene, 1-methyl-3-(1-methylet...
9 11.44 7.62 gamma.-Terpinene

Bicyclo[3.1.0]hexan-2-ol,2-met...

10 11.88 0.21 5-1sopropyl-2-methylbicyclo[3.1...
Cyclohexene,1-methyl-4-(1-meth...

11 12.36 0.16 (+)-4-Carene
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Terpinen-4-ol

13 16.59 0.48 3-Cyclohexen-1-ol, 4-methyl-1-(...

14 18.53 0.38 L-.alpha.-Terpineol

15 18.75 0.60 Benzene, 2-methoxy-4-methyl-1-(...

16 19.19 0.90 Benzene, 2-methoxy-1-methyl-4-(...
Bornyl acetate

17 22.28 0.19 Acetic acid,1,7,7trimethyl-bi...
Bicyclo[2.2.1]heptan-2-ol, 1,7,...
3-Methyl-4-isopropylphenol

18 2268 0.13 Phenol, 2-methyl-5-(1-methyleth...
3-Methyl-4-isopropylphenol

19 23.67 29.71 Phenol, 2-methyl-5-(1-methyleth...
Thymol
3-Methyl-4-isopropylphenol
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(2S,4aR,8aR)-4a,8-Dimethyl-2-(p...

25 27 49 138 1H-Cycloprop[e]azulene, decahyd...
Aromandendrene

26 28.03 0.18 1,4,7,-Cycloundecatriene,1,5,9... Humulene

Alloaromadendrene
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1H-Cycloprop[e]azulen-7-ol,dec...
31 33.29 1.21 (-)-Spathulenol
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3,4,5-LANDRIN

32 41.40 0.19 ACEPHATE

3,4,5-LANDRIN

3 41.96 0.21 ACEPHATE
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Background and Objectives: Recently, studies have been carried out on effects of various essences on biodegradable
films. The aim of this study was to investigate physicochemical characteristics of starch-polyvinyl alcohol active film
containing thyme essential oil and its emulsion.

Materials and Methods: To produce active films, after preparing starch-polyvinyl alcohol solution, various
concentrations of thyme essential oil (1, 3 and 5%) and 10% concentration of thyme emulsions (emulsion 1, 3 and 5%)
were used.

Results: Based on the results, films containing essential oil and emulsion included similar effects on all physicochemical,
mechanical and microbial characteristics of the film. Thus, addition of thyme essential oil and its emulsion to the film
caused significant (p < 0.05) increases in the parameters of thickness, moisture absorption over time, contact angle and
antioxidant activity of the films. Increases affected microbial characteristics of the films and both of them increased the
area of growth inhibition of Escherichia coli and Staphylococcus aureus. The FTIR results showed that all films included
a broad absorption band at 3000-3700 cm?, which was caused by the free stretching vibration of intramolecular and
intermolecular hydroxyl groups. For the scanning microscopic structure or SEM results, it showed that the surface of the
films loaded with the essential oil was rougher, also showing a little accumulation with increasing concentration.

Conclusion: In general, prepared films included good quality and microbial load on foods, which could be used as active
packages.

Keywords: Thyme essential oil, Thyme emulsion, Starch-polyvinyl alcohol active film, Antioxidant activity
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