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1. Elongation at break
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1. Water Solution
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2. Scanning Election Microscopy(SEM)
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1. Water Vapor Permeability
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Table 1 Physical properties of Carboxymethyl Cellulose films formulated with different concentration of
Myrtus Communis and Trachyspermum Ammi essential oil

wvp Solubility in Moisture .
Sample (g mzday'l) water (%) content (%) Thickness (um)
VORI UG 10.15+1.65® 0.12+1.01° 0.17+1.35° 55.96+3.163
Zenian 0.6 9.59+1.28 0.13+0.25* 021+0.41° 69.80+1.47°
Mord 1 10.16+1.27 ® 0.10£1.56° 0.08+0.01° 35.00+0.11°
Zenian 1 12.46+0.50 0.09+2.35° 0.09+0.12° 59.40+2.15 ¢
Mord 0.3 8 4940 53 ™ 0.19+1.41° 0.17+0.69 * 4400+ 1.02°
Zenian 0.3 8.74+0.78 ™ 0.19+0.78 * 0.18+8500 31.9740.16°
Mord 0.1 9.25+1.04 ** 0.40+1.25° 0.25+0.01° 36.67+2.02°¢
Zenian 0.1 6.47+0.34 ¢ 021+0.10° 0.18+0.04° 21.35+1.08"
Control 10.64+141 % 1.00+0.15° 23.78+1.59° 49 .66+2.33 ¢

" Reported data average values = standard error. Values whitin each column with different letters are significantly
different (p<<0.05).
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Table 2 Mechanical properties Carboxymethyl Cellulose films formulated with different concentration of
Myrtus Communis and Trachyspermum Ammi essential oil

Sample Elongation at break (%) Tensile strength (MPa)
Mord 0.6 20.01+0.81 10.01£0.76"
Zenian 0.6 21 ,62i2,023b 15.05+1 49b

Mord 1 28.63+0.64° 6.23+0.64*

Zenian 1 8.10+1.12¢ 3.93+0.15¢

Mord 0.3 17.75+5.07%¢ 2.46+0.46°
Zenian 0.3 11 ,87i0.850d 252i024d

Mord 0.1 39.68+8.11° 10.78+4.26°
Zenian 0.1 2027i0903b 7.48+0.44%*
Control 20.70+1.90° 10.60+0.47°

" Reported data average values = standard error.Values whitin each column with different letters are significantly

different (p<0.05).
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Table 3 Effect of three concentration of Myrtus Communis and Trachyspermum Ammi essential oil on

optical properties of Carboxymethyl Cellulose films

Sample AE b* a* I*
Mord 0.6 2414096 5.65+1.09° -2.53+0.36° 99.65+£0.61°
Zenian 0.6 2.87+0.63% 8.60+1.28" -3.03+0.43° 99.58+0.6"
Zenian 1 5.82+0.79° 13.14+0.74° -4.61+0.28% 99.35+0.42°
Mord 0.3 3.37+1.23" 4.460+1.02% -1.31+0.54¢ 99.63+0.13"
Zenian 0.3 2.29+0.93% 6.29+1.15** -2.24+0.40° 99.69+0.60°
Mord 0.1 2.71+53% 7.01+1.21%4 -2.48+0.41° 99.73£0.76°
Zenian 0.1 3.5549.1™ 429+0.86™ -1.57+0.29¢ 99.59+0.51°

Control 0 7.60+0.22%% -2.85+0.15° 99.59+0.24°

*Reported data average values + standard error.Values whitin each column with different letters are significantly
different (p<0.05).
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SEM MAG: 5.00 kx SEM HV: 5.0 kV
WD: 4.27 mm Det: inBeam
Date(midly): 08/3016 | View field: 28.9 pm

(d)

SEM MAG: 5.00 kx| SEM HV: 5.0 KV MIRAS TESCAN
WD: 5.38 mm | Det: InBeam

Date(midly): 02/30(16 | View field: 28.9 pm_ RAZI FOUNDATION

< - oo - 3

SEM MAG: 5.00 kx | SEM HV: 5.0 KV
WWD: 4.90 mm Det: InBeam

Date(midly): 08/30/16 | View field: 26.9 um

KYKY-EM3200 SN:0699

SEM MAG: 5.00 kx| SEM HV: 5.0 kV MIRAS TESCAN
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Fig 1 SEM micrographs of the films. (a) Control, (b) 1% Trachyspermum Ammi, (c) 1% Myrtus Communis, (d) 0.6
% Trachyspermum Ammi, (€) 0.6 % Myrtus Communis
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Table 4 Antimicrobal activity of Carboxymethyl Cellulose films formulated with different concentration
of Myrtus Communis and Trachyspermum Ammi essential oil

Sample S. typIZtRn;urtum S. tztlg;eus E.coli(R)*
Myrtus Communis 0.6 1.18 4.1 53
Trachyspermum Ammi 0.6 3.85 4.1 53
Myrtus Communis 1 0.11 4.1 53
Trachyspermum Ammi 1 3.85 4.1 53
Myrtus Communis 0.3 0.05 1.8 53
Trachyspermum Ammi 0.3 3.85 4.1 53
Myrtus Communis 0.1 -0.14 1.7 391
Trachyspermum Ammi 0.1 0.32 2.12 1.31
Control Mean: 5.86 Mean: 5.70 Mean: 5.79
*R>3=High; 3> R >2 =Medium; R<2 = Low
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Fig 2 Changes in Total Viable Count (a), Psychrotroph bacteria (b), E. coli(c), and Coliform bacteria (d), in raw
Turkey meat during storage.
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Antimicrobial packaging has a potential to prevent pathogenic microorganisms
and also increases the shelf life of meat products. The aim of this study was to
determine mechanical and physical properties of Carboxymethyl Cellulose
(CMC) containing Trachyspermum ammi and Myrtus Communis essential oils
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(0.1, 0.3, 0.6 and 1%). Therefore antimicrobial packaging with optimum
concentration of essential oil (0.6 and 1%) was selected to evaluate the effect of
packaging on microbial and physical properties of turkey meat during storage at
refrigerator. The results showed that tensile strength decreased and percentage of
film elongation increased significantly. Water absorption, moisture content,
solubility and water vapor permeability decreased by increasing the concentration
of the essential oils increased. Film prepared using Trachyspermum ammi
essential oil had high antimicrobial activity compared to Myrtus Communis
Packaging, Edible Film essential oil. Turky meat which packed using film containing 0.6%
Trachyspermum ammi essential oil was more effective against total bacterial
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count than 1% essential oil. In contrast, the film containin 1% essential oil showed
10.52547 /fsct.18.02.19 high antimicrobial activity against coliform and E.coli. Therefore, the film
containing essential oil increased the shelf life of turkey meat, and application of
0.6% Trachyspermum ammi essential oil film as an effective treatment is
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