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Fig.1 Membrane making process
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Table 1 Scoring standards of sensory index for
cherry tomatoes
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Table 2 The performance indexes of nano-ZnO/chitosan microporous membranes with different nano-ZnO contents

Yk ZnO BRI E /%  PLRGREE /MPa BER /% FE /% ASERFEE (emom/(em’sPa)) KB B K /(g/(m*24h))

0 15.08 92.30 521 1.95%x 1077 1567.80

2 20.30 89.20 3.62 4.43%x107"° 1356.70

4 30.50 88.50 0.25 6.12x107"° 1201.50

6 33.41 89.70 1.60 470x 107" 1 185.40

8 20.53 90.20 1.59 238x 107" 1313.70

10 14.37 89.20 2.74 229x 107" 1443.20

20 12.67 89.30 3.24 2.14x 107" 1533.30

4 (7k¥k) 37.06 83.20 2.67 37.90x 107" 1723.30

Yok ZnO F EAF AN K ZnO/ 5 RBE 1Y H
L P R i B L A3 i an L 2 FEL 3 . ML 3
ATLAE 1, MYk ZnO Fi 50k 4% B, HAE5
BRIy s, MEM RS RAS S 8T
BRI R, ITIE R ES B JLRRN, FEERS

B BB T R K A1K ZnO TR0 500 4% 1Y
i, 7E 0.1 mol/L ) NaOH % i HH B A 1 h J5 7K Yt
F (W 2¢) , HESET RN KE 37.90x 1077
cm’em/(em’s-Pa), ELEITTTY PE fREEIL A E B
280 47.92 x 107" em’-cm/(cm’s-Pa).
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Fig.2 Visual diagrams of nano-ZnO/chitosan micro-
porous membranes with different nano-ZnO contents
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Fig.3 Optical microscope diagrams of nano-ZnO/
chitosan microporous membranes with
different nano-ZnO contents
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Table 3 The performance indexes of PEG/chitosan microporous membranes under different conditions

JEERY m(CS):m(PEG) M AZHWOKIRAETE  BidisifE /MPa BI6K /% I /1%

E/RBEE R (em’em/(em®sPa))  KZEIRIB B /(g/(m*24h))

1.5:0 15.08 92.30
2:1 6.93 88.30

1:1 8.74 89.40

122 13.25 86.70

2:1 (32HK) 8.96 76.30
1:1 (28Hk) 11.23 80.30
1:2 (28Hk) 14.27 71.30
11 (ZEHIKBE ) 15.36 78.60

5.21 1.18x 107" 1567.80
27.35 2.79x 1077 1453.20
74.96 10.40x 107" 1962.30
39.38 7.25x 1077 1786.70

1.34 428%x107" 1027.90

0.77 7.16x 1077 1 386.60

2.47 6.99%x 107" 1263.10

1.25 86.85x 107" 1478.20
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Fig. 4 Visual diagrams of PEG/chitosan microporous

membranes under different conditions
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Fig. 6 Visual diagrams of chitosan microporous
membranes under different nitrogen filling time conditions
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Fig. 5 Optical microscope diagrams of PEG/chitosan

microporous membranes under different conditions
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Table 4 The performance indexes of chitosan microporous membranes under different nitrogen-passing time conditions

3E LA A] /h iR /MPa B Y% FHE 1% RSB BB /(ecm®ecm/(cm™s-Pa)) IKFEIRIB B /(g/(m*24h))

0 14.67 84.50 8.76 7.33x 1077 1567.80
0.5 14.58 88.40 6.22 2333x107"° 1724.30

12.67 88.90 3.58 28.46x 107" 1913.70
2 6.93 88.00 5.13 4091 x 107" 2015.30
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Fig. 9 The SEM photograph of chitosan based
fresh-keeping membranes
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Table 5 The performance indexes of fresh-keeping membranes under different preparation conditions

TREEHA R PRSI MPa iR /% FHE /% ARETRE(em’em/(em’sPa))  KIEVUBIER /(g/(m’24h))
PE Ji 26.80 92.70 1.70 47.92x 107" 68.00
CS i 15.08 92.30 5.21 1.95%107" 1567.80
CS/ZnO /K PENE (4%) 37.06 83.20 2.67 37.90x 107" 1723.30
CS/PEG ZCHR/K MR (1:1) 15.36 78.60 1.25 86.85x 107" 1478.20
CS/N, 5 (2 h) 6.93 88.00 5.13 4091 x 107" 2015.30
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Fig. 10 Cherry tomatoes before and

after preservation
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Fig. 11 Changes of hardness of cherry tomatoes

before and after preservation
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Study on Preparation and Fresh-Keeping Effect of Microporous

Chitosan Fresh-Keeping Film

XUE Qiong, DENG Jing, CHEN Huhu

( College of Packaging and Materials Engineering, Key Laboratory of New Materials and Technology for Packaging,

Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Chitosan microporous membranes were prepared by different pore-forming methods with chitosan as

substrate and applied to the preservation of cherry tomatoes. The microstructure of the film was studied by scanning

electron microscope, infra-red spectrum and optical microscope. At the same time, the properties and fresh-keeping

effect of the film were evaluated. The results showed that the microporous membrane with good performance could be

obtained by adding nano-ZnO, polyethylene glycol or nitrogen into chitosan. The air permeability coefficient of washed

porous membrane with 4% of mass fraction nano zinc oxide was 37.90 x 10™"° cm’-cm/(cm*s-Pa), which was close to

the air permeability coefficient of PE fresh-keeping film, while its fresh-keeping effect for cherry tomatoes was better

than that of PE fresh-keeping film, and the preservation period was prolonged 6 days compared with the blank group.

Keywords: chitosan; microporous membrane; pore-forming agent; fresh-keeping effect



