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Abstract This study reports on the preparation of sodium caseinate-cardanol (CasNa/CL)-based papers coated with
different amounts of bentonite (BN) for use as a sustainable packaging material. Their chemical and morphological
structures, mechanical properties, water vapor permeability, surface properties, and antioxidant activity of coated
papers was assessed as a function of the BN content. The drying of the CasNa/CL coated papers led to the formation
of pinholes on their surfaces owing to the presence of trapped water resulting from the difference in the drying rate
between the external surface and the inside of the coated layers. Increasing the BN content reduced the pinholes on
surface of CasNa/CL/BN coated papers and highly decreased the water vapor transmittance rate of the papers from
387.3+£1.9 g/m*day to 269.25+4.5 g/m*-day. Free radical scavenging assays indicated the addition of CL to the CasNa
exhibited the antioxidant activity and antioxidant activity of CasNa/CL/BN did not changed as increase of BN con-
tents. The improved water vapor barrier property and antioxidant activity of CasNa/CL/BN coated papers can be prom-

ised for various packaging applications.
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2.1. CasNa/CL/BN ZGN ¥ IGEA| HZ
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2.2. CasNa/CL ¥ CasNa/CL/BNZEAIES SHEM
2.2.1. Fourier transform infrared spectroscopy (FTIR)
(Spectrum 65 FTIR spectrometer, Perkin Elmer Co. Ltd.,

Table 1. Compositions, grammage, and thickness of CasNa/CL- and CasNa/CL/BN-coated papers

Sample code Compositions () Grammage (g/m?) | Thickness (mm)
CasNa D.. Water CL BN PDMS
CasNa/CL 10 90 10 0 0.1 115.5+£2.3 0.118 £0.002
CasNa/CL/BN 1% 10 90 10 0.1 0.1 1154+£29 0.115+0.003
CasNa/CL/BN 3% 10 90 10 0.3 0.1 1102 £ 1.9 0.115 +£0.002
CasNa/CL/BN 5% 10 90 10 0.5 0.1 107.8+ 1.7 0.116 £ 0.002
CasNa/CL/BN 10% 10 90 10 1.0 0.1 111.8+2.2 0.116 £ 0.003
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® Preparation of CasNa/CL/BN-coating solutions
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Fig. 1. Scheme for the preparation of CasNa/CL- and CasNa/CL/BN-coating solutions and their coated papers
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Fig. 2. FTIR spectra of the cardanol, bentonite, CasNa/CL- and
CasNa/CL/BN-coated papers.
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Fig. 4. Tensile strength and elongation at break of the base
paper, CasNa/CL-coated paper and CasNa/CL/BN-coated
papers. Lowercase (a—) and uppercase letters (A—C) indicate
the statistically significant differences (p<0.05).
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