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Preparation and Properties of Edible Film from Modified Nanocellulose and Zein
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ABSTRACT: The work aims to endow nanocellulose with antibacterial property and improve its application in food pre-
servation. Modified cellulose nanofiber (GA-TOCNF) was produced from TEMPO-oxidized cellulose nanofibril (TOCNF)
and gallic acid (GA), and then the obtained GA-TOCNF solution and zein solution were mixed to prepare edible films.
The effects of volume ratio of GA-TOCNF and zein on the properties of the films were investigated. When the volume ra-
tio of GA-TOCNF to zein solution was 1 : 2, the tensile strength of the prepared gallic acid-modified nanocellulose/zein
composite film (GA-TOCNF/Zein) was 9.04 MPa, and the diameters of the inhibition circles against Escherichia coli and
Staphylococcus aureus were 11.95 mm and 13.1 mm, respectively. Compared with that of the films without GA-TOCNF,
its tensile strength was increased by 1.89 times. A comprehensive evaluation of the weight loss, soluble solids and sensory
evaluation of the cherry fruit shows that the zein-based composite film is better than the non-coated control group in pre-
serving the cherry fruit by coating.
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Tab.1 Sensory evaluation of cherry fruit
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Fig.1 FT-IR spectra of GA-TOCNF, TOCNF and GA
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Fig.2 ATR-FTIR spectra of GA-TOCNEF/Zein films
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Tab.2 Chromaticity value and transparency of composite films

HFR L' (HE) a (#) b (1) AE W EE /%
G0/Z 76.81+0.03" 14.35+0.07° 97.99+0.16° 15.36+0.09"
Gl/Z 77.80£0.01° 11.07+0.04° 96.02+0.03¢ 3.95+0.01° 17.70+0.03°
G2/Z 79.61+0.03° 8.92+0.06° 99.71£0.10° 6.35+0.09¢ 20.73+0.04¢
G3/Z 79.47+0.04° 5.38+0.10¢ 89.12+0.03¢ 12.89+0.04° 23.4140.04°
G4/Z 82.73+0.03° 5.38+0.01¢ 83.47+0.06° 18.06+0.06° 25.52+0.03°
G5/Z 86.82+0.03" 1.99+0.10° 67.23+0.16" 34.63+0.11° 28.85+0.07°

F: b FERARFRREZERESE (P<0.05)
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Fig.3 Mechanical properties of
GA-TOCNF/Zein films

2.5 GA-TOCNF/Zein £ &I H#EERIHNE 1%
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4 WO R A BR A YA AP M B AR . T
GA-TOCNF Ry A MESCR, X FEEHR
GA-TOCNF L fF7emyFa3k, BRI A A 38 2
VRS R 0 ) 2 T B Y G3/Z B T R Fe
{1 32 B 5 R AT g2 Y GA-TOCNEF il Zein %k VIR

Fb 1 2 iRERE, RS, MR
R LS T R,
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Tab.3 Antimicrobial effect of GA-TOCNF/Zein films on
Escherichia coli and Staphylococcus aureus

RIGFF RS o (A % K o 10 o

R A A% /mm HA/mm
Gl/z 8.7+0.28¢ 9.83+0.29¢
G2/Z 9.8240.16° 10.37+0.15°
G3/Z 11.95+0.49° 13.140.1°
G4/Z 11.21£0.14° 12.84+0.05%
G5/Z 10.88+0.03" 12.63+0.31°

F: b FEARFRREREE (P<0.05),
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K. GA-TOCNF/Zein it 5 Ak B2 1 o 2450 2 2 2%
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K4 B
Fig.4 SEM of the films
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Fig.5 Effects of GA-TOCNF/zein film forming solution on physiological indexes of
cherry fruit during storage
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Fig.6 Appearance change of cherry fruit during storage
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