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Abstract

This present study was performed to analyze the efficiency and volatility of a porous film containing Chamaecyparis
obtusa extract as a method to effectively package food compounds. Phytoncide was contacted the state of gas and showed
effective antimicrobial properties. Limonene can be distilled without decomposition as a relatively stable terpene and was
one of the extract components. Chamaecyparis obtusa essential oil. The optimal solvent composition was a ratio 5:20:0.3
of T-500:ethanol:hardener to effectively manufacture film containing phytoncide essential oil and the minimum antibacterial
concentration was 2%. The films were made under different conditions(A-50LF1, A-25SF2, B-50SF1, C-50LF1, C-25SF2
and D-50SF1) containing phytoncide and the amounts of limonene inside the 1-L reaction chamber depending on storage
were measured by gas chromatography-mass selective detention. The results showed that the 25SF2(width, 25 mm; length,
20 cm) revealed more amount of limonene compared with SOLF1(width 50 mm, length 20 cm). We confirmed that the gas
emission amount showed a better layer on the film side than on the internal film. An effect of film thickness on phytoncide
emissions was observed in that the amounts was less than the expectation for a thicker film at the beginning time, but
the emitting amounts increased with increasing storage periods. In the storage testing of various films at 35°C and 70%
humidity for 14 days, 25SF2 showed longer preservation compared with that of 50LF in the case of bread. C. obtusa
essential oil is a useful fresh ingredients, hence, analysis of limonene emission kinetics from various film was helpful to
develop films with an optimal antimicrobial effect, and will allow application of such films in food packaging systems.
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Table 1. Performance test for ratio of adhesives solvent
[bond(T-500):ethanol:hardener]

Ratio
[bond(T-500):ethanol:hardener] Aspect

10:20:5 Strong bond

10:20:3 Ttoo sticky

10:60:3 Ethanol bubble

5:20:0.17 Easily take off

5:20:0.3 Optimum
At A FFY Bho] /1B B SAUBE AEY &
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3. 48 FM &3
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H|&0] 25:0.59] £ Ft-Z 76 im, 25:0821 92| £
B2 80 m, 25:1.091 H-= 77 um, 25:1.621 9= 84 umo]
ek o|FA FAQt RujvleS 13 BEAHY s=E
ZAR #7|85k= tiAl 2422 A, B, C, D2 #7]3H4ith

4 HWES MEo| ZETM MY

Limonene 20 yg/ ¢ 0] BZ24MNE tt=11, o] AL 3| A5}
1409/ 0,11 pug 0,7 g 0, 4 pg/ €, 2 pegl € 9] €& GC-MSD
2 BNt HEgFgAd A¥LS sHEaL, GC-MSD B4 2712

Table 2. Operating conditions pf GC-MS analysis

Gas chromatography-Mass spectrometer: Agilent GC-MSD
e HP6890 gas chromatography
e HP5973 mass selective detector
Mass range: 1.6~800 amu
Ionization source: EI

* Colmn: HP-IMS (30 mx0.250 mm, 0.25 gm)
GC Inlet: 120°C, Splitless
Carrier gas: Helium
Gas flow: 1.0 m{/min
Oven: Initial temperature 50°C
Initial time 2 min
Temperature ramp 10°C/min
Final temperature: 130°C
Final time: 0 min
SIM mode, m/z 68, 93, 136
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Fig. 1. Calibration curve of standard solution(limonene).
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Fig. 2. Mass spectrum of standard solution.
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Fig. 4. Abundance of CMCO essential oil for A-50LF1
and A-25SF2 during storage days.
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and C-25SF2 during storage days.
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Table 3. Amonunts(¢g) of limonene inside reaction chamber(1 £ ) depending on the conc. and film size during storage days

A-50LF1 A-25SF2 B-50LF1 C-50LF1 C-25SF2 D-50LF1
2 hr 2.6361 2.5880 2.3217 5.8317 6.1182 3.4280
1 day 3.4565 4.1010 3.9980 9.4554 9.4627 7.9653
2 day 3.8268 4.5510 4.0472 8.6879 9.3660 9.6034
4 day 3.1301 3.4161 4.8861 7.2039 8.5523 94218
8 day 2.6517 2.7696 3.9282 6.2532 6.7316 7.0777
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Table 4. Observation of mold in the bread under different film conditions packaging during storage days at the condition

of 35C and humidity 70%

Film conditions

Storage days

Blank A-50LF1 A-25SF2

B-50LF1 C-50LF1 C-25SF2 D-50LF1

4 day
5 day
7 day
8 day
9 day
11 day
14 day

Mold dot
Mold dot
Mold dot

Small mold
Small mold
Small mold
Small mold
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