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Biodegradable Plastics from Banana Starch Laminated with Polylactic Acid

Siriluck Songtip*

Abstract

Banana cv. Kluai Namwa is a tropical fruit and abundant in Thailand. Banana can be utilized almost every part
of plant. The objectives of this study were to determine the mechanical and physical properties of banana flour sheet
formed by compression molding reinforced with banana fiber and laminated with polylactic acid. Moreover, four types
of banana flour and starch such as banana flour with peel, banana pulp flour, banana starch with peel and banana pulp
starch were modified by a cross-linking method with distarch phosphate and a pregelatinization method to reduce the
water absorption of native starch/flour. All modified banana starch/flour was formed by compression molding method
at 105 °C for 4 min and 5 MPa of pressure for 3 min with water and glycerol as plasticizer. The best mechanical
properties were found at the composition ratio of 3:2:1 banana starch/flour, water and glycerol, respectively.
Meanwhile, the cross-linked starch/flour showed a lower solubility at 80 °C but it could not form a sheet. Therefore the
native and pregelatinized starch/flour were used to mix with the cross-linked starch/flour at the ratio of 3:1 and they
could be formed by 2 steps of compression molding at 120 °C for 4 min with continuous pressure of 5 MPa for 3 min.
When the native pulp and cross-linked starches (PS+PSC) were selected and mixed together to form banana sheet, this
banana sheet exhibited the highest tensile strength and elastic modulus. The selected banana sheet with fiber
reinforcement in a machine direction exhibited a great tensile strength and elastic modulus. These two mechanical
properties increased greatly when PLA sheet was laminated on the banana sheet. Banana sheet laminated with PLA
sheet in both sides had tensile strength of 11.58 + 3.24 MPa, elongation of 3.24 + 1.29% and elastic modulus of
1048.78 + 181.36 MPa. Moreover, banana sheet laminated with PLA sheet had the resistance to water and oil more
than 60 days and lowered the solubility (2.19+0.09%) more than 50%. When the biodegradability at the real
atmosphere without controlled condition for 60 days were tested, it was found that PS+PSC sheet was partially
degraded in water and completely degradable in soil. However, PS+PSC sheet laminated with PLA sheet was slowly
degraded. Therefore, banana sheet reinforced with fiber or PLA sheet has a potential to serve as biodegradable
packaging for food, fruit and vegetable with desirable mechanical properties which is an alternative for

environmentally friendly consumers.
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