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Abstract: The challenge for the food industry is to maintain or improve the quality of food products throughout the entire
process of transportation, storage and consumption of foods. Hence, smart packaging technologies are actively studied
in the food packaging industry. For instance, biomaterial-based food packaging technologies have been attempted in
recent years owing to the abundance, biocompatibility, biodegradability, and non-toxicity of biopolymers. In this study,
an active packaging film that can extend the shelf life of food was developed by blending tannic acid (TA), a natural poly-
phenolic compound with antioxidant and antibacterial activities, with poly(vinyl alcohol) (PVA), which is eco-friendly
and has an excellent film-forming ability. The blend film was prepared via a simple solution-casting method, and its anti-
oxidant and antibacterial properties, which can delay food spoilage, were evaluated. In addition, the anti-spoilage ability
was evaluated in terms of browning and weight loss by packaging bananas, which are easily discolored during storage.
Therefore, the PVA/TA blend film was found to extend the storage period of food.

Keywords: poly(vinyl alcohol), tannic acid, solution casting, active food packaging films.
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PVA/Tannin active packaging
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(Figure 1).
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M=, PVA(M,: 31000-50000 g/mol, degree of saponification:
98-99%)°} TA= Sigma-Aldrich Co.(St Louis, MO, USA)°ll
A T3 AN E-E(EtOH, 99.5%) Samchun Chemical
Co.(Seoul, Korea)olA FY3tA ™, 22-azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid) (ABTS) (free radical form,
purity: 95%)= Alfa Aesar Co., Ltd.(Tianjin)ol Al -3 3FAt}.
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Figure 1. Schematic of the UV protection, antioxidant, and antibacterial properties of PTG active packaging films.
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Table 1. Composition of PVA and PTG Active Packaging Films

Sample PVA TA Glycerol
PVA 10 wt% - -
PTG 10 wt% 5 wt% 5 wt%

7 PVA/TA B =8-S Azt Glycerok 252 7}
232 918l 5 wie F7HEAe AlxE PVA B EJlE &
NS petri dish(Z&: 90 mm)l F 10 mL A28 3F 3 AL
ol Al 24A17F FF AxsoH, AlxE HF2 7} pristine
PVA ¥ PTG BRIt 5o W5AS 7171
218 100 CollA 3087 ExElsiion, Exgld 252 7t
heat-treated PVA % PTGE W9 a3t 7 Z 5o 234
PVA, TA ¥ glycerol®] 3&-2 th Table 1] A8}

PTG 23 E8o| =E2Y. PTG 4= HE9] 3} +
Z+ attenuated total reflectance-Fourier transform infrared
spectroscopy(ATR-FTIR, ALPHA-P, Bruker, USA)2 A}-8-3}
o] #4513tk ATR-FTIR 245 53l Z& TA7} A54
o2 =9 HIA=AE ISR, 4 em'9] 3l Tl A
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At

PTG SHE &9 8 EM. PTG =d= I&9]
FE 382 UV-Vis spectrophotometer(UV, UV-2450, Shimadzu,
Japan)g S3ll ST 259 FHE&S AANAE BY
(3x6 cm)®] 5L Egfol= Fefio) F3hste] S5
o 59 FHEE 9x9 em9] Z7|E2 FHE 58S CNU
ojuAd E3 flof] wijx|ste] ST

PTG SHE EE°| 7IAY 24 Wit PTG E3= &
o] 71A1A E4L texture analyzer(EZ-SX, 500 N, Shimadzu,
Japan)2 53 1 mm/se] =2 Q1shAA Hrlslsch 2
B2 1 x5 cm Z7|E FHISICH, 7} 53] S ko] <17
73 (tensile strength, MPa)2} 3} H2 = (elongation at break,
%)e Tl

PTG SHE E&e| &itsts "It PTG 4= HE9
ksl &2 ABTS assays 53l W7FFth ABTS(7 mM)
9} potassium persulfate(2.4 mM) €42 1:0.5(v/v) &=
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Asked 734 nmollA 0.7(20.1)2] T3S Jep =2 248}
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Figure 2. ATR-FTIR spectra of PVA, TA and PTG blend films.
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Figure 3. Photographs showing the stability of PTG blend film with
and without heat treatment: (a) after being immersed in DI water;
(b) contact angle.
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Figure 4. (a) Visual appearance; (b) UV-vis light transmittance of
PTG blend films.
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Figure 6. (a) Color change of the ABTS solution from blue to col-
orless; (b) ABTS scavenging ability with respect to contact time of the
PTG blend films; (c) Photographs of disk diffusion tests; (d) diameters
of inhibition zone against E. coli and S. aureus of the PTG blend
films.
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Figure 7. (a) Appearance; (b) weight loss of bananas packaged with
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