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Preparation of Bio-based Antibacterial Agent and Fresh-keeping Performance of
Modified PVA Film

WU Tong-yu, LIU Er-kang, WULIU Yi-shun, LIU Yue-jun, WANG Tian-shu, SHI Pu, FENG Jian-xiang

(School of Packaging and Materials Engineering, Hunan University of Technology, Hunan Zhuzhou 412007, China)

ABSTRACT: The work aims to increase the antibacterial performance of polyvinyl alcohol (PVA) film as food packaging
material, promote the development and application of bio-based green additives and facilitate the concept of green pack-
age. A series of bio-based multifunctional Schiff base antibacterial agents were designed and synthesized with vanillin,
tryptophan, cysteine, tyrosine, threonine and phenylalanine as raw materials. Then, corresponding Schiff base antibacteri-
al agent film was prepared and structural characterization and thermal property test were carried out to antibacterial agent.
Finally, the mechanical property, moisture permeability and antibacterial and fresh-keeping performance of antibacterial
composite film were tested and characterized. 5 novel amino acid Schiff base antibacterial agents had good antibacterial
performance, and the prepared film prolonged the shelf life of cherry tomatoes by 2 ~ 4 days. The novel green bio-based
Schiff base antibacterial agent has excellent antibacterial performance, which improves the antibacterial performance of
PVA, prolongs the shelf life of cherry tomatoes and promotes the development of green package.
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Fig.1 FTIR spectra for bio-based Schiff base
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Fig.2 Thermal properties of bio-based Schiff base
antibacterial agent and antibacterial film
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Tab.1 Thermogravimetric temperature of bio-based
Schiff base antibacterial agent

S R t50,/°C t100/°C t500,/°C
Trp.SB 183.06+0.26 227.26+0.24 560.72+0.22

Cys.SB  203.65+0.28 225.74+0.07 579.91+0.22
Tyr.SB 151.09+£0.17 167.83+0.16 490.08+0.09
Thr.SB 169.19+£0.09 183.92+0.12 695.41+0.19
Phe.SB 182.85+0.19 223.55+0.33 616.52+0.19
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Fig.3 Mechanical properties of antibacterial composite film
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P 2. 5 PVA ML, M T HE 7 & A
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52.6 %, Bt AL W ELBU R RS I WVT 22 PR3,
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71, IR A Y2 R K 28 S T R,
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PR AR AR S TN B8 A KW, ¥ [ A i 2 7
THRHOAME, f PVA RSEIRIEREAS 2I4ETE, ARk
Bij 1k T 25 88 . A W N I S BR A S A U E I R
BT PR — R RIREIR, PR WP 4R T — 2
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Tab.2 Moisture permeability of antibacterial
composite film

i Am/g WVT/[g-(m*24 h)!]

PVA 0.158 0+0.005 8 43.54+1.63
PVA/Trp.SB  0.230 9+0.019 7 63.63+5.42
PVA/Cys.SB  0.227 0£0.009 9 62.56+2.73
PVA/Tyr.SB  0.203 8+0.005 8 56.16+1.59
PVA/Thr.SB  0.260 0+0.014 2 71.65+3.90
PVA/Phe.SB  0.241 1£0.010 8 66.44+2.97
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Fig.4 Antibacterial performance of bio-based Schiff base
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Tab.3 Antibacterial performance of bio-based Schiff base

JEHRIE KIBAT R/mm BB O H BRI /mm
Trp.SB 14.800.06 13.77+0.10
Cys.SB 13.78+0.10 11.37+0.03
Tyr.SB 16.63+0.13 14.040.06
Thr.SB 12.65+0.13 12.020.06
Phe.SB 15.900.17 13.78+0.14

P 5 X <5 9 €00 3] 4 R R TR P
Fig.5 Antibacterial performance of the film
against Staphylococcus aureus
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Fig.6 Antibacterial mechanism
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Tab.4 Appearance change of cherry tomato in the storage process

PVA PVA/Tip.SB PVA/Cys.SB PVA/Tyr.SB PVA/ThrSB PVA/Phe.SB
Y5
o MR R B @ MR @R ME @ E e M @k

51K 5.00+£0.00 5.00+0.00 5.00:0.00 5.00+0.00 5.00£0.00 5.00:0.00 5.000.00 5.000.00 5.00+0.00 5.00:0.00 5.00+0.00 5.00:0.00 5.00+0.00 5.00::0.00

Hi2 K 456£0.16 3.67+0.27 5.00£0.00 5.00+0.00 5.00+:0.00 5.00:0.00 5.000.00 5.000.00 5.00£0.00 5.00::0.00 5.00+0.00 5.00::0.00 5.00+0.00 5.00:0.00

Hi3 K 3444042 1.67+027 5.00+£0.00 5.00+0.00 5.004£0.00 5.00:0.00 5.00£0.00 5.00+0.00 5.00£0.00 5.00+0.00 5.00+0.00 5.00+0.00 5.00+0.00 5.00::0.00

WK
ESKPN

HFISK

5.00£0.00 4.560.16 5.000.00 5.00::0.00 5.00+0.00 5.00£0.00 5.00::0.00 5.00£0.00 5.00:£0.00 5.00£0.00 5.00:£0.00 5.00+0.00
4.67+0.27 333027 500£0.00 4.56:0.31 5.00£0.00 4.88+0.16 5.00+0.00 4.78+0.16 5.00£0.00 5.00+0.00 5.00£0.00 5.00::0.00
4.56+0.16 2.110.16 4.88+0.16 4.22+0.16 5.00+0.00 4.44+0.16 5.00+0.00 3.88+0.16 5.00+0.00 5.00+0.00 5.000.00 5.00::0.00

— —  478+0.16 3224031 4.88+0.16 3.88+0.16 4.88+0.16 3.44+0.42 5.00+0.00 4.88+0.16 5.00+0.00 4.88+0.16

— 4444016 3.11+0.16 444+0.16 3.11£0.16 344042 2.44+0.16 5.000.00 4.78+0.16 5.00+0.00 4.78+0.16

—  388+0.16 24440.16 4.00£0.27 2.55+0.16 3.11+0.16 2.11+0.16 4.88+0.16 4.67+0.27 4.78+0.16 3.88+0.16
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Tab.S Weight loss rate of cherry tomato in the storage process %
T IR OH2K LEREN HS5K TR BOKRK O IR HIBK HISK
JCJE — 3.75£0.02  8.72+0.32  10.33+0.37 — — — — _
PVA — — — 2.12+0.11  6.97+0.11  9.36+0.07 — — —
PVA/Trp.SB — — — — 4.32+0.09 6.78+0.10 7.98+0.14 8.87+0.13  8.98+0.16
PVA/Cys.SB — — — — 4.1240.11  6.45+0.21 7.54+0.19 8.64+0.21 8.88+0.06
PVA/Tyr.SB — — — — 3.68+0.14  6.12+£0.05 7.33+0.15 8.34+0.08 8.55+0.12
PVA/Thr.SB — — — — — — 4.87+0.14  6.37+0.07 7.56+0.15
PVA/Phe.SB — — — — — — 4.5340.07 5.92+0.13  7.12+40.10
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