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ABSTRACT: The work aims to obtain PE food packaging film with excellent antibacterial properties. With polyethylene
film (PE) as the substrate, the negatively charged food contact material acrylic resin anionic emulsion (1127-PAA) was
coated on PE according to the principle of mutual attraction of static electricity, and then coated with positively charged
chitosan (CTS)/lemon oil (LEO) to obtain a PE food packaging film with excellent antibacterial properties. The coating

effect was analyzed by amino black staining and contact angle experiment. The effect of the ratio of CTS to LEO in the
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PE-PAA-CTS/LEO composite film and the number of CTS/LEO layers on the antibacterial property of the composite film
was investigated. With chilled pork as a fresh-keeping object, the volatile base nitrogen (TVB-N) value, pH value, total
number of colonies, water migration, and color difference (a* value, b* value, L* value), and texture (elasticity, hardness
and viscosity) were regularly measured, and the freshness of the chilled pork was analyzed to evaluate the preservation
effect of the composite film. PAA and CTS could be uniformly coated on the PE film in sequence. When the contact angle
of the film was changed from 71° to 22°, the hydrophilicity was greatly improved. When the ratio of CTS/LEO in the
composite film was 1 * 1 and the number of CTS/LEO layers was 2, the diameter of the inhibition zone of the Oxford Cup
could reach 35.6 mm, which had the best antibacterial property and cost effect. Compared with the pure PE film, based on
the total volatile basic nitrogen (TVB-N) value, pH value, total number of colonies, color difference (a* value, b* value,
L* value), texture (elasticity, hardness and viscosity) and experimental results of nuclear magnetic resonance index,
PE-PAA-CTS/LEO antibacterial can extend the shelf life of chilled pork by 2 days. Compared with the blank PE film, the
PE-PAA-CTS/LEO composite film can effectively extend the shelf life of chilled pork by 2 days. When the number of

CTS/LEO layers on the PE+PAA film is 2, the bacteriostatic effect and cost are optimal.

KEY WORDS: PE antibacterial film; electrostatic attraction; lemon essential oil; chitosan; preservation
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tained by LBL method
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Fig.4 Antibacterial effect of different ratios of chitosan and lemon essential oil on Escherichia coli and Staphylococcus aureus
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Fig.6 Bacteriostatic effect of different chitosan/lemon oil coated LBL composite membrane on Escherichia coli and Staphylococcus aureus
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Tab.1 Relaxation time(T22, T23) of pork packaged in PE
film and PE-PAA-CTS/LEO film at 4 °C

FE SR 24 FR T22 T23
1R 32.745 492 200.9233
3R 37.649 358 231.012 97
PE Jj& N 37.649 358 265.608 77
NN 37.649 358 403.701 72
9K 43.287 613 403.701 72
1R 32.745 492 200.9233
83K 32.745 492 200.9233
PE-PAA- HSR 32.745492 231.012 97
CTS/LEO J : :
EIN 32.745 492 265.608 77
EA DN 37.649 358 265.608 77
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Fig.11 pH value of pork packaged in PE film and
PE-PAA-CTS/LEO film at 4 °C
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Tab.2 L*a*b* values of pork packaged in PE film and
PE-PAA-CTS/LEO film at 4 °C
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Fig.10 TVB-N value of pork packaged in PE film and
PE-PAA-CTS/LEO film at 4 °C

2.3.4 pH
FE 4 CHUR AT, PUIA PE 525 PE I

FE b2 FR L a b*

1R 42.48 1.16 6.04

B3R 3826 -1.07 6.63

PE [ #5K 0 2931 -1.78 5.93
BIK 2613 -1.93 5.09

9K 2555 —2.19 6.87

B1RK 4326 1.29 5.21

B3R 38.64 —0.20 4.89

PE-PAA- 5K 2982 —0.96 4.92

CTS/LEO it " : : :

BIRK 2687 —0.99 5.02

HIOR 2624 —1.51 6.72
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