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Abstract ;

Nano-zinc oxide is a kind of inorganic antibacterial a-
gent, which had good antibacterial effect and didn’t produce drug
resistance. Clove oil is a kind of natural antibacterial agent with
spectral antibacterial properties and non-toxic health. In this pa-
per, chitosan and konjac glucomannan were used as the film-
forming substrates, two kinds of antibacterial agent were added

to the biomass composite membrane. The antibacterial rate of the

composite membrane against Escherichia coli and Staphylococcus
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aureus was 99.78% and 99.06% . respectively. The film had a
strong antibacterial effect. The results of infrared spectroscopy
indicated that the chitosan functional group and the phenol group
in the clove oil were effectively bonded, and the results of scan-
ning electron microscopy showed that the clove oil improved the
dispersion of nano zinc oxide. The composite membrane was used
for the preservation experiment of fresh meat. The preservation
effect of the composite membrane was evaluated in a 14-day cycle.
It was found that the composite membrane with nano zinc oxide
and clove oil increased the shelf life of fresh meat by 6~8 days.

Keywords: chitosan; konjac glucomannan; nano zinc oxide; clove

essential oil; antibacterial
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Table 1 Antibacterial rate of composite packaging film
of different content of clove oil to Staphylo-
coccus aureus and Escherichia coli %

i A B (7 4 R T K FF B
PE i 0.00 0.00
7S H R 82.18 82.68
0.2% T F A5 91.23 90.24
0.4% T B # ith 97.58 96.11
0.6 20 T F A i 99.06 99.78
0.8 T FHith 99.73 99.82
LOY T A& At 99.99 99.98
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Figure 1  Infrared spectrum of different content of clove

oil composite film

2.3 WMEHSH

1A 2 AT, 45 AT ARG il A4 A B R P, 2R T
LA HLURE L 2s R R S . RDRE 0 38 0 T RE R il T
S A LA T A I JB v T R VT 0 A L S AR
BUT B 0.6 06 T 4 K Il 465 A B9 7 2R Wl — JE 7 H 2R Mo
IS 7 S 9 AR R R B AR 22 ) B A 2 . T A R T i A
REMER I RG 20 Rl THRE &R P AT
TR AR KPS R L BAR T A I
T 07 7 IR A b SR T, DT R B 4 4 L B K

(a) 25
B 2

(b) 0.6% 1 Fkimh
6 %6 4 K BACEE B A LAY L 45 M

Figure 2 Microstructure of 6% nano zinc oxide

composite film
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Table 2 Variation of color difference of fresh meat with time

L* a* b
b S ] / d
X HE 2 CL-0 CL-6 Xif B4 CL-0 CL-6 Xif B4 CL-0 CL-6
0 52.93 52.93 52.93 5.19 5.19 5.19 3.19 3.19 3.19
2 50.26 50.83 51.22 4.43 4.72 4.65 5.26 4.30 3.77
4 49.40 48.67 50.28 4.20 4.35 4.43 4.85 4.44 1.47
6 47.16 49.49 50.34 3.66 4.06 4.26 4.84 4.22 4.67
8 48.79 48.71 50.44 2.39 3.62 3.52 5.22 4.14 4.15
10 46.84 48.10 51.36 2.63 3.74 3.85 6.06 5.34 5.02
12 45.43 49.36 50.17 3.02 3.84 4.03 6.59 6.03 5.81
14 44,52 46.55 49.29 3.20 3.75 4.22 6.92 5.73 5.50
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Figure 3 pH value of the meat sample
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Figure 4 The logarithm of the total number of colonies

of the meat sample varies with storage time
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Figure 5 Total number of TVB-N value of
meat samples
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