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Zanthoxylum Essential Oil/Chitosan Composite Film: Preparation and Application in Cold
Storage of Pork
ZHANG Meng-meng, DONG Lei, WANG Dong—qin, ZHANG Liang-liang ", XU Jian—guo”
(College of Food Science, Shanxi Normal Universily , Taiyuan 030602, Shanxi, China)

Abstract: A Zanthoxylum essential oil/chitosan (ZEO/CS composite film with excellent preservation effect was
prepared with chitosan  (CS) as the raw material and Zanthoxylum essential oil  (ZEQ) as the bacteriostatic a—
gent. The effects of different ZEO content on the physical properties, structure, and pork preservation effect of
the composite film were studied. The results showed that with the increase in ZEO content, the thickness and to—
tal color difference of the composite film gradually increased, while the light transmittance, water content,
swelling property, water solubility , water vapor permeability, tensile strength, and elongation at break decreased
(P<0.05) . The scanning electron microscopy (SEM) showed that the surface of the composite film became un—
even and emulsified. The thermogravimetric analysis (TGA) and differential scanning calorimetry (DSC)
showed that the thermal stability of the composite film decreased compared with that of the chitosan film. Pork
samples were packed with the composite films with different ZEO content and stored in 4 °C refrigerator for 8
days. The pork samples packed with the composite film had higher sensory score than that packed with the chi-
tosan film. The composite film well maintained the color and smell of pork. During storage, the pork packed with
the composite film had smaller increases in pH. thiobarbituric acid  (TBA) ; metmyoglobin ~ (MetMb) , and total
volatile basic nitrogen (TVB-N) values and longer shelf life. Therefore, ZEO/CS composite film can be used as
the effective packaging for the cold storage of meat.
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Table 2 Effects of different ZEO content on the thickness, total
color difference, and transmittance of composite films

b in g JELFE /pn AE BN
0 43.5+3.2" 2.25:0.13" 91.4+1.3

0.5 45.9:2.4" 2.3120.18 90.3+1.00

1.0 46.5+1.0" 2.70+0.11° 78.7+2.9"

1.5 60.4+3.5" 2.88:0.30" 743418

2.0 56.4+1.00 3.51+0.07° 70.243.3°

ik F AR REROR 2 R (P<0.05)
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RAHGIN T 38.85% M Jim 5 Jin i 4K 8 14 i , iy R PE
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SEEM, SRR AE (8BRS s n 2 i 58 b o4
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(%, A AT REAE PRI 7RI e, 26 AR 1 22 15 A
5513 BFACTR LR N, (R 0% Y A R AIK
2.1.2  FEbAINE XS B G S KSR AR K
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U A
Table 3 Effects of different ZEO content on water content,

swelling, water solubility, and water vapor permeability of

composite films

= _ — N Py

‘KJR;E::}I‘)’( GRS [gj‘(m!' (_l‘;liﬁl'j s Pg'a) |
0 33207 147.7+45.7*  18.3z0.1" 372.8:3.00
0.5 32.6+0.5°  122.1x1.7"  17.120.3" 383.1£7.6°
1.0 29.7+0.8" 879434 159205 360.8+3.7°
1.5 28.8+1.9"  58.1+4.5"  15.520.6° 341.5+3.7
2.0 28.7+0.7"  32.8+£3.8° 14.5£0.7" 276.8+4.8°

it AF AR F R 22 7 B (P<0.03) .
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Fig.1 Effects of different ZEO content on mechanical properties
of composite films
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Fig.2 Scanning electron microscopy of composite films with different ZEO content
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Fig.3 Thermogravimetric and differential thermogravimetric

curves of composite films
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Fig.6 Changes in response values of electronic nose sensors to

pork stored for
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ASE] ZEO ¥ & x P 0 (6] 4% BLF A pHL {H
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Table 4 Effect of different ZEO content on in the pH value, TBA value, MetMb content,and TVB-N content of pork during storage

I e pH & TBA {fi/ (mg MDA/kg) MetMb & & /% TVB-N &5/ (ng/100 @
A 0% 1.0% 2.0% 0% 1.0% 0% 1.0% 2.0% 0% 1.0% 2.0%
0 5.89+0.03" 5.89+0.03 5.89+0.03° 0.15+0.01° 0.1520.01° 0.15£0.01" 162+0.7° 16.2+0.7° 16.2+0.7° 5.4+0.7° 54207 5.4+0.7'
2 5842003 5.81+0.04" 5.86:0.01" 0.31£0.00' 0.30£0.00" 0.28+0.01' 24.0+0.7' 20.1£0.7 18.7£0.2' 9.6+04" 8.0£0.4' 7.7x0.4"
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