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antibiotics, preservatives,
antimicrobial substances can be used in the composition of
packaging. In the researches related to the production and evaluation
of edible films in recent years, the use of essential oils (such as
clove, cinnamon, ginger and basil essential oils) for microbial
protection, delay food spoilage (chemical and microbial) and
reducing food waste has a significant consideration. Films
containing gelatin have good mechanical resistance and this
substance can be used in the production of edible film due to its gel-
forming properties (the presence of proline and hydroxyproline
amino acids). Considering the abundance and availability of oregano
in our country and considering the cheap price of gelatin, this type
of film composition has no research history and can be used in food.

Materials and methods: In this research, the effect of different
concentrations of oregano essential oil on properties of gelatin
edible film was investigated. The independent variables includes
different concentrations of oregano essential oil (0, 1.25, 2.5 and
3.75%) and the dependent variables include physicochemical tests
(solubility, vapor permeability, thickness and turbidity), mechanical
tests (elongation to the breaking point, tensile strength and Young's
model), antioxidant property and antimicrobial activity of edible
films. All experiments were performed in three replicates (n=3) with
completely random sampling. One-way analysis of variance
(ANOVA) and comparison of mean data was performed based on
Duncan's multi-range test using Minitab18 software at a probability
level of 0.05.

Results: In this research, the highest tensile strength and elongation
at break point was 2.5% in the treatment. In the treatments of the
films, the lowest solubility and permeability were observed in the
concentrations of 3.75% and 1.25% of essential oil, respectively. In
all treatments, turbidity was not significant, and in essential oil
concentration of 2.5%, it had the highest value among the
treatments. The maximum thickness was obtained for film
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containing 3.75% essential oil (0.058 mm), which was not
significant in all treatments (p<0.05). Antioxidant property was
significant in all treatments of edible films (p<0.05). The largest
diameter of the inhibition halo in the disk diffusion method in the
presence of film containing 3.75% essential oil was related to
Staphylococcus aureus with an average of 18.26 mm. The mean halo
diameter for Pseudomonas aerogenesa and Escherichia coli was
reported to be 8.27 and 8.9 mm, respectively.

Conclusion: The results of this research showed that adding
oregano essential oil to gelatin film at a concentration of 2.5%, in
addition to inhibiting the growth and proliferation of bacteria,
creating films with sufficient strength which can be used in
perishable foods.
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Tablel. Chemical composition of oregano essential oil

Composition Value (%)

oS 5 (Ao 3) palan
a-thujene 0.08
a-pinene 0.12
3-methyle-cyclohexanone 0.09
sabinene 0.1
- pinene 0.26
3-octanone 0.34
p-cymene 0.05
limonene 1.32
1,8-cineole 1.17
terpinopene 0.07
3-octanalacetate 0.19
menthone 45.5
menthol 2.07
Cis-isopulegone 1.18
neoisomenthol 0.71
myrtenal 0.04
pulegone 39.8
piperitone 1.57
B-caryophyllene 0.47
a-copaene 0.06
a-humulene 0.77
cadinene 0.06
Caryophyllene oxide 0.31
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Table 2. mechanical properties of edible films

Treatment Tensil strength(Mpa) Elongation at break(7) Young modulous(Mpa)
o (A 28 s (dem3) ot i 53 o s (JSblKe) Sl s

0% 4.580.5° 14.44£0.02° 46.53%1.26°

1.25/ 8.25+0.25° 19.14£0.44° 63.45¢1.4°

2.5, 10.25£0.12° 23.43£0.09° 83.46%1.43°

3.75). 6.62+0.28° 17.33£0.25¢ 53.21£1.11¢
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The results in the table have reported as mean +standard deviation of triplicate analysis. Different words in the same
column represent significant difference at 5 % (p< 0.05).
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Table 3. Physical properties of edible films

Treatment Solubility(%)  Permeatability(gm-1s-1pa-1) Turbidity Thickness(mm)
Sles (EWSTYIN e (UKl 456 2o 0 )5 ud i oS (oo o) alses
0% 94.3120.73" 1.6£0.02° 0.05£0.001° 0.042£0.002°
1.257 87.79£1.67° 1.23£0.02° 0.04£0.002° 0.049£0.001°
2.5/ 84.63£0.49° 3.54£0.27° 0.045£0.002" 0.05120.0005"
3.751. 79.23£0.8" 6.35+0.55° 0.042£0.001° 0.058+0.001°

03 ol e Sl okas QLIS Ug a3 Soglite Ly - el ol DS LSS a3 skl J‘f;’v‘i;&\?& ij@@u

el (p<0.05) as 3 0 o

The results in the table have reported as mean +standard deviation of triplicate analysis. Different words in the same

column represent significant difference at 5 % (p< 0.05).
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Figure 1. Antioxidant properties of films containing different oncentrations of oregano essential oil
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Table 5. The antimicrobial activity (diameter of the growth inhibition zone (mm)) of gelatin films containing oregano
essential oil against the tested microorganisms

Treatment P.aeruginosa S. aureus E.coli
e $5371 #lises3 e sl sl Y
0% 0.07+0. 1° 0.17+0.14* 0.14+0.22°
1.251, 1.76£0.11° 1.46£0.05" 1.740.14°
2.5 2.57+0.27° 12.7740.2° 2.540.14°
3.751 8.27+0.16° 18.26£0.24° 8.9+0.21¢
Ao sz 0 o 53 (gols fme Sl odims LS Ut a3 Sslite By el 0l 31 LSS s 3l il & oSols &0 =
ol (p< 0.05)

The results in the table have reported as mean +standard deviation of triplicate analysis. Different words in the same
column represent significant difference at 5 %(p< 0.05).
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