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PE Film Modified by Clove Essential Oil and Its Effects on Antibacterial and Preserva-
tion Performances

LU Li, LIU Hong, LIANG Jun, LI Dian
(China Tobacco Guangxi Industrial Co., Ltd., Nanning 530001, China)

ABSTRACT: The work aims to study the physical and fresh-keeping performances of polyethylene (PE) films modified
by clove essential oil and other antibacterial and antioxidant agents. PE resin was modified by clove essential oil, ethylene
diamine tetraacetic acid (EDTA-2Na) and vitamin E. The corresponding performances of the formed modified PE films
were tested and analyzed. The clove essential oil had better antibacterial effect, with the best mass fraction of 5%. With
vitamin E and compound EDTA-2Na as antioxidant agents, when the mass fractions of vitamin E and EDTA-2Na were
respectively 2% and 1%, good oxidation resistance results were obtained. The addition of essential oil and antioxidant
agent improved the rigidity and barrier property of PE film. The PE films modified by clove essential oil, vitamin E and
EDTA-2Na have certain antibacterial activity and inoxidizability, and their barrier property of vapor and oxygen is also
improved. The PE films modified by clove essential oil, vitamin E and EDTA-2Na (with respective mass fractions of 5%,
2% and 1%) can effectively prolong the shelf life of strawberries.
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Tab.1 Specific modification formula of clove essential oil,
vitamin E and EDTA-2Na modified PE films %
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Fig.1 Optical properties of clove essential oil, vitamin E and
EDTA-2Na modified PE films
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Tab.2 Mechanical properties of different samples

IFEZFR Jr ) BLfsR I/ MPa Wi 24K 3 /% R /um

B 17.26+0.53 75.13+1.02
A 58+0.22
g 22.31x0.21 43.77+£2.11

i 9.63£1.09 87.86+1.01
B 59+0.13
g0 12.34+0.11 62.09+2.05

R 12.14+0.98 82.00+1.11
C 5440.11
gL 13.79+0.21 60.11£0.97

B 13.14+0.16 79.11£2.06
D 54+0.09
g0 14.79+1.08 55.77+0.79

FE 17.43+0.18 67.21£3.01 6050.1
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Tab.3 Oxygen and water vapor permeability of different

samples
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A 2.414+0.03 1943.872 1.92
B 1.913+0.14 1903.543 1.91
C 1.822+0.21 1760.567 1.63
D 1.737+0.24 1678.481 1.56
E 1.436+0.13 1418.724 1.47
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Tab.4 Antimicrobial properties of different samples

SRS R jﬂ%@ﬁﬁé/mm%% _
KIGHF A G 0 R 2 PR R
A 0.00 0.00
B 12.11+0.08 11.02+0.11
C 14.33+0.14 13.19+0.71
D 19.50+0.21 17.73+1.02
E 18.22+1.11 16.62+0.34
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Fig.2 DPPH radical scavenging ability of different samples
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Fig.3 Effects of different samples on weight loss of strawberry
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Fig.4 Effects of different samples on VC contents of strawberry
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