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Abstract: In this study, poly(butylene adipate-co-terephthalate)(PBAT) and poly(lactic acid)(PLA) were compounded with
zinc oxide nanoparticles(ZnONPs) to evaluate their potential in antimicrobial food packaging application. PBAT, PBAT/
PLA, PBAT/PLA-ZnO 0.5%, and PBAT/PLA-ZnO 2.0% composite films have prepared via blown extrusion and char-
acterized for physicochemical, oxygen barrier and antimicrobial properties. SEM results revealed smoother surface resulting
from decreasing PLA agglomerates with addition of ZnO. PBAT/PLA film has lower strength and flexibility than those of
PBAT because of dissimilarity of chemical affinity. In contrast, PBAT/PLA-ZnO composite films showed the same flexibility
as PBAT and highly enhanced oxygen barrier property due to the better compatibility between PBAT and PLA and the inclu-
sion of ZnO inside leading to interfere gas diffusion. PBAT/PLA-ZnO composite films exhibited excellent antimicrobial
activity against E. coli with over 99.9% of reduction. In addition, as a result of storage test using bread, ZnO-containing
PBAT/PLA composite films are very effective in securing food quality by preventing microbiological contamination.
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Fig. 1. Visual appearances and surface morphologies of (A/a) PBAT, (B/b) PBAT/PLA, (C/c) PBAT/PLA-ZnO 0.5% and (D/d) PBAT/

PLA-ZnO 2.0% composite films.
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Fig. 2. FTIR spectra of (a) PBAT, (b) PBAT/PLA (c) PBAT/
PLA-ZnO 0.5% and (d) PBAT/PLA-ZnO 2.0% composite films.

A9} C-0-C AF(1042, 1080 Z 1180 cm™)ell 7115k=
H37 SRR, ek ol ghtol 2] vy
& AE(1426 em™)S UeE 9329k #9 2EE76 2
713 em™) FZ7F AFA FEEAG. 28, ZnO i
ARk F7lell W PBAT/PLA H3HEEe] 9= wiske
gl9lon, o]= PBAT/PLAS} ZnO WA} 7+ 3}8k8 A
Ago] glgg one)),

2

3. PBAT/PLA-ZnO SEAE2 HA 54
PBAT/PLA-ZnO E3tz=Ze] o147 w 2 gk al

=4 A3%E Fig 30| JERAT PBATS] 1473w}

Alg-e 71z} PBAT 40.55MPa, 522.76%% &2l® Hk

22 e

45 600

AC

'
=)

4 500

w
b

J

w
=)
N
=)
S

[ 3
Elongation at break (%)

w
=1
S

Tensile strength (MPa)
g

=]
=3

T i
WMMMMM

V7777272727722

RS 0
(a) (b) (c) ()]

| = Tensile strength  BElongation at break |

Fig. 3. Tensile strength (TS) and elongation at break (EB) of (a)
PBAT, (b) PBAT/PLA, (c) PBAT/PLA-ZnO 0.5% and (d) PBAT/
PLA-ZnO 2.0% composite films. Lowercase (a—) and upper-
case letters (A—C) are significantly different (»<0.05) by Dun-
can’s multiple range test.
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Fig. 4. Oxygen permeabilities (OP) of (a) PBAT, (b) PBAT/
PLA, (c) PBAT/PLA-ZnO 0.5% and (d) PBAT/PLA-ZnO 2.0%

composite films. Lowercase letters (a—c) are significantly dif-
ferent (p<0.05) by Duncan’s multiple range test.

Table 1. Antimicrobial activity of PBAT/PLA-ZnO composite films
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Fig. 5. Quality changes of bread in storage after 0, 1, 9 and 14
days at (a) LDPE, (b) PBAT/PLA, (c) PBAT/PLA-ZnO 0.5%
and (d) PBAT/PLA-ZnO 2.0% nanocomposite films.
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