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Abstract; In this study. nano-titanium dioxide was incorporated into
polyvinyl alcohol, and polyvinyl alcohol active films with different
concentration of nano-titanium dioxide (0.0%, 0.5%, 1.0% . 3.0%,
5.0%, and 7.0%) were prepared by solution casting method. The
moisture absorption and antimicrobial properties of polyvinyl alcohol
films modified with nano-titanium dioxide was studied. The hygro-
scopic properties of the films were studied through isothermal hygro-
scopicity experiments, and the experimental data were fitted and
characterized based on GAB isothermal hygroscopic model. The anti-
microbial properties of the films were analyzed through the growth
inhibition experiments of Staphylococcus aureus and Escherichia
coli, respectively. The results showed that nano-titanium dioxide
could give excellent hydrophobicity to polyvinyl alcohol films. The
hygroscopicity of the {ilms was decreased with the increasing addition
of nano-titanium dioxide, and when the relative humidity was 11% ,
33% . 57%, 75% and 84% , respectively. Compared with pure PVA

films, the equilibrium moisture content of polyvinyl alcohol films
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containing 7% nano-titanium dioxide was significantly reduced by
1.53%, 3.97%, 4.10%, 7.20%, and 10.70% . respectively (P<C
0.05). The hygroscopicity of polyvinyl alcohol active film
incorporated with different concentration of nano-titanium dioxide
could be fitted by GAB isothermal moisture absorption model, and
the model’s fitting R? was all above 0.99. The overall variation trend
of the GAB isothermal adsorption model curve of the six PVA active
films was similar, which belonged to the type II isothermal moisture
absorption curve. The antimicrobial properties of the polyvinyl
alcohol film were modified by adding nano-titanium dioxide. The
OD 595 growth trend of S.aureus and E. coli colonies decreased with
the increase of the nano-titanium dioxide concentration in the film.
The polyvinyl alcohol film modified with nano-titanium dioxide had
good hydrophobicity and antibacterial performance, indicating that it
might have a beneficial effect in the storage process of food packa-
ging, and provide a reference basis for the future research and devel-
opment of food packaging preservation technology.

Keywords: poly-(vinyl alcohol) ; nano-titanium dioxide; moisture ab-

sorption; antimicrobial properties
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Table 1 Hygroscopic properties (M,,) of PVA f{ilms containing different nano-TiO, concentration (n=3)
%
AR i BE
FE il
1% 33% 57% 75% 85%
PVA-0.0% TiO, 2.274+0.25% 6.9340.19* 10.640.8® 19.540.8® 31.0+£1.7¢
PVA-0.5% TiO, 1.48+0.16" 5.8440.09" 9.040.1" 16.5+0.2° 27.440.5"
PVA-1.0% TiO, 1.43£0.15° 5.15+0.06¢ 8.5+0.1" 16.140.3" 27.240.2b¢
PVA-3.0% TiO, 1.30£0.10" 4.88+0.03¢ 8.240.1¢ 14.940.2° 25.9+0.1¢
PVA-5.0% TiO, 0.88+0.02¢ 3.66+0.22¢ 7.340.1¢ 13.540.14 23.2+0.3¢
PVA-7.0% TiO, 0.74+0.04°¢ 2.9640.65" 6.5+0.1¢ 12.2+0.2¢ 20.340.4¢

T SRR TR R 22 5 1 3 (P<<0.05) .
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Table 2 GAB isothermal moisture absorption model parameters and fitting accuracy of PVA films

containing different nano-TiO; concentration

Om S M
FE X
a b ¢ K

PVA-0.0% TiO; 309.818 69 1.122 15 0.112 17 —6.533 70 0.995 92
PVA-0.5% TiO; 268.204 00 1.114 59 0.095 25 —5.627 59 0.993 42
PVA-1.0% TiO, 270.909 24 1.106 11 0.079 61 —4.875 33 0.996 99
PVA-3.0% TiO; 259.441 17 1.115 81 0.082 84 —5.429 52 0.995 59
PVA-5.0% TiO; 241.285 86 1.071 13 0.051 36 —2.726 22 0.998 01
PVA-7.0% TiO; 378.788 92 1.023 54 0.023 58 —1.620 80 0.999 05

7
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Figure 1 Fitting curve of isothermal hygroscopic GAB 0.85 |
model of PVA films containing different nano- 0.80-
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Figure 2 OD;g; curves of Staphylococcus aureus

and Escherichia coli
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