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Preparation of Cellulose Acetate/Polyvinylpyrrolidone/e-Polylysine

Nanofibrous Membrane and Its Antibacterial Property

LI Keer, ZHU Jingwen, XIE Linglong, LIU Yuting, ZHUANG Minggqji, XIANG Hongjia, WANG Hong, WEN Peng”
(College of Food Science, South China Agricultural University, Guangzhou 510642, China)

Abstract: Cellulose acetate/polyvinylpyrrolidone/e-polylysine (CA/PVP/e-PL) antibacterial nanofibrous membrane was prepared by
electrospinning technology, and its structure and properties were also characterized. The results showed that the solution viscosity and electrical
conductivity had a great influence on the fiber morphology. When the mass fractions of CA, PVP and &-PL were 70, 35 and 20 g/L, respectively,
the diameter of the fiber membrane was uniformly distributed between 150~250 nm. The results of Fourier transform infrared spectroscopy,
X-ray diffraction and differential scanning calorimetry showed that e-PL was successfully encapsulated in the fiber membrane and there were
strong interaction among different components. The results of thermogravimetric analysis revealed that the CA/PVP/e-PL nanofiber membrane
had a thermal degradation temperature of 441.30 “C, and exhibited good thermal stability. The results of the antimicrobial test demonstrated that
the CA/PVP/e-PL nanofibrous membrane exhibited a higher antibacterial activity than that of the casting film, and its inhibition zone
diameter/membrane massratio against Escherichia coli and Staphylococcus aureus ranged from 0.53 cm/mg to 0.67 cm/mg, with the ability to
prolong the storage time of fresh meat by more than 3 days. In summary, CA/PVP/e-PL nanofibrous membrane possessed a good antibacterial
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activity and fresh-keeping effect on fresh meat, which can be used for antimicrobial and fresh-keeping effects on foods. The results of this

research provide a theoretical basis for the practical application of e-PL-loaded antibacterial nanofibrous membrane.
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I, {§73 e-PL Z2RERE ORFIRCKCISS ] A B R FH

B & R & BRI
E8 AFEIREN «-PLAPKRAHBEN KIFTEMSRECEE
BRERIERIE
Fig.8 Inhibition zone of different e-PL-loaded nanofibrous

membranes against Escherichia coli and Staphylococcus aureus

i Al~A3 RGURE RIEAT KDATE A B, 2 F e-PL
EIRAEA 0. 10 #220 g/L; BI~B3 R 4K F T 2% &
HEARAWAER, L ePLAFZREH 0. 10 F220 g/L.

BB BRI B M SR 2 CA/PVP/e-PL 41K 4T
AL B G M RARIES (UK E 6D, HIE 9
AL EEARAEATAT AL BR ) KA o AR T AT, TN
Vit SPUREBEACEE, WIS RAE T BAR
b, HHPRRTALA TR, ok, HiBsr4up
AN B EIN R X AT REE T e-PL 2FHES
T2k, vl 5 i s 2 0 R AR A B,
FEAMIME ARG E BN, RIS AR
ANM YYD, BT A IE R i s
SEM 455K ATS CA/PVP/e-PL GUKLT4ERNT Kl
FRE AR AT REFT LI . Li 250058 1 & i S ek
Tff o A e AR R I A iR s &5 SRR B A iR A )2 e
AIRER e-PL SAMBTEA EAER MR, X5AW5T
MZEL AL

R1 STERER ¢ -PL MR KATENEREBEKEMIIE A

Table 1 Inhibition effect of different e-PL-loaded membranes on Escherichia coli and Staphylococcus aureus

FAENEAT ] B B A2/ E b (cm/mg)

YR LI A B AR/ & H(em/mg)

SPLRERED — e rnenEhn T SREREE
0 (CK) 0.00 0.00 0.00 0.00
10 0.09+0.01 0.10+0.01 0.53+0.02 0.57+0.03
20 0.15+0.01 0.144+0.01 0.60+0.03 0.67+0.02
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Fig.9 Scanning electron microscopy of Escherichia coli treated
with CA/PVP/e-PL nanofibrous membrane
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ASE NP 3 i<
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Fig.10 Changes in total bacterial count in pork during storage
7E: a~f A RF AR T CA/PVP/e-PL iR 4 IEAL T2 T 44
H AR F 0, A~D H REIEE T 2 G060 H B4t 5
5T RAFEHIRR, ATEREE (p<0.05).

ghig

AR SCE AL 22 SR & 7T ER R AFI
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