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ABSTRACT: The work aims to prepare polyvinyl alcohol (PVA)/montmorillonite (MMT)/potassium sorbate active
packaging film and investigate the film properties and the release effect of potassium sorbate in the film. The
PVA/potassium sorbate films with different contents of MMT were prepared by casting method. The color, opacity, tensile
strength and water content of active packaging films were analyzed. The release behavior of potassium sorbate to fatty
food simulant in the films was also studied. The properties of the films were improved by MMT. The addition of MMT

resulted in a significant increase in tensile strength, a decrease in the elongation at break as well as the deepening of the
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color and the reduction of transparency of PVA films. The water content of PVA films was decreased with the increase of

MMT content. The addition of MMT could significantly change the release behavior of potassium sorbate to fatty food

simulant. When MMT content was 2%, the release of potassium sorbate was reduced obviously. The color, tensile

strength, water content and release behavior of potassium sorbate of the films can be changed by adjustment of MMT

content.It is reliable to fit the release of potassium sorbate by Fickian second law, which provides reference for the further

development of potassium sorbate antibacterial packaging materials.
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Tab.1 Release experiments of potassium sorbate from
polyvinyl alcohol/potassium sorbate active films
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Tab.2 Thickness, tensile strength, elongation at break and water content of polyvinyl alcohol/potassium sorbate active films

205 JERE /um Fir {d158 & /MPa BT /% IR Y%

PVA 5145 32.05+1.26 195.64+14.45 14.92+2.41
PVAM, 50+3 30.63+2.81 203.72+15.29 11.06+0.37°
PVAM, 62+3° 31.06+2.69 199.74+34.90 11.07+0.65
PVAM, 6645 35.19+3.52° 196.98+13.89 9.42+0.99*
PVAM; 77467 34.9240.88° 152.14+29.98° 8.72+0.53%°

. FhraZFm vs. PVAA ZE R B E (P<0.05); 45 b &R vs. PVAM, HE R B (P<0.05), ¥k ¢ /R vs. PVAM,

HERBE (P<0.05)
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Tab.3 Color and opacity of polyvinyl alcohol/potassium sorbate active films

21 5] L a b AE Opacity

PVA 87.93£0.20 1.96+0.07 ~11.62+0.72 3.14+0.53 0.92+0.02
PVAM, 87.73+0.14 2.02+0.01 ~11.75%0.11° 3.24+0.17 0.89+0.34
PVAM, 87.29+0.12% 1.97+0.05 ~10.68+0.53% 4.09+0.28" 0.98+0.09
PVAM, 86.29+0.35° 2.01+0.03 ~10.24+0.48% 5.16+0.55% 1.02+0.15
PVAM; 86.70+0.18%° 2.010.04 —9.68+0.54° 5.10+0.42% 2.20£0.27%°4

W AR a 28 vs. PVA HER B E (P<0.05); 4% bR vs. PVAM, =R BE ( P<0.05), 4% ¢ #7~ vs. PVAM,

HERTZE (P<0.05); FhrdFER vs. PVAM, HZ R 52 (P<0.05)
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Fig.2 Release of potassium sorbate from polyvinyl alco-
hol/potassium sorbate active films into 95% ethanol
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Fig.3 Fickian model fitting diagram for release of potassium

sorbate from polyvinyl alcohol/potassium sorbate active
films into 95% ethanol at 4, 25, 40 and 60 °C



-6 - f1 %% T 72

2022 43 A

x4 FRE_EERASLRBENT BREY
Tab.4 Diffusion coefficient of potassium sorbate by the
fitting with Fickian second law

4151 IREI i R
PVA-4 °C 4 0.08 0.9294
PVA-25 °C 25 2.09 0.9899
PVA-40 °C 40 19.3 0.9976
PVA-60 °C 60 30.3 0.9917

. E, AV HEELAE (J/mol); R A BRARS A
WAL (8.314 J/(mol'K) )5 Tops HIIIFIREE (K ); Dy
JIHERT T (em?/s ),

e (9) W, —EJR TRtk i REMAIE, B D
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Fig.4 Linear fitting diagram of In D and 1/T,, of
potassium sorbate
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Fig.5 Release law of potassium sorbate from active films with
different concentrations of MMT into 95% ethanol at 25 °C
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