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Abstract

Biodegradable carrageenan films and carrageenan-coated papers were developed and their characteristics of
lipid permeation was investigated for possible substituttion of PE-coated papers used in packaging of oily or
greasy foods. Both carrageenan coated papers and free carrageenan films were highly resistant to lipid pene-
tration. Among the carrageenans tested, K-carrageenan film showed the most resistant followed by A- and i-
carrageenan films. The resistance to lipid increased as the thickness of x-carrageenan layer increased. Car-
rageenan coated papers with 4 and 5 kg/ream (278 m®) showed the lipid resistance comparable to that of the
PE-coated paper. Free films also showed the same trends of the lipid resistance as the carrageenan coated pap-
ers, but the degree of lipid resistance was approximately ten times higher than that of carrageenan coated pap-
er. Degree of lipid penetration of carrageenan films and carrageenan-coated papers increased exponentially
against time. K-carrageenan coated papers over 4 kg/ream showed to have an adequate lipid barr.er property
for being utilized for packaging greasy food products.
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Table 1. Composition of coating materials for prepara-
tion of k-carrageenan coated paper

3 kg/ream 4 kg/ream 5 kg/ream
K-carrageenan 1.3986 g 1.8648 g 23300 g
KCl 0.0699 g 0.0932 g 0.1165 g
PEG400 02622 g 03497 g 0.1165 g
GLY 0.2622 g 0.3497 g 0.1165 g
Distilled Water 400 mL 400 mL 400 mL
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Fig. 1. Schematic of TAPPI test method T 507 used
for testing lipid resistance of carrageenan free film and
carrageenan coated paper.
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Fig. 2. Effect of different types of carrageenans on the
lipid penetration of carrageenan coated papers.
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Table 2. Thickness of x-carrageenan coated paper and
PE-coated paper

Coating Level Thickness (mm)
3 kg/ream 0.670+0.035
4 kg/ream 0.755+0.037
5 kg/ream 0.900+0.058

PE-coated paper 0.700+0.000
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Fig. 3. Effect of coating level on the lipid penetration
of carrageenan coated papers.
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Fig. 4. Relationship between stained area and time for
carrageenan coated papers.
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Fig. 5. Effect of thickness on the lipid penetration of
carragenan films.
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Fig. 6. Relationship between stained area and time for
carrageenan films.
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