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Due to environmental problems caused by plastic packaging and increased

awareness of the environment among the public, consumers nowadays pay more



attention to natural biodegradable packaging materials. Consumers now tend to use
more paper or biodegradable materials and less plastic. Therefore, the development of
biodegradable materials from biopolymers is an alternative option that can replace
petroleum packaging materials, which can help in solving environmental problems. Apart
from environmental conservation, the production of biodegradable materials from
natural polymers adds value to agricultural products, especially agricultural waste.
Adding functional additives into biodegradable packaging can prolong product shelf-life
and preserve quality as well as safety. This research project is aimed at developing high
performance functional packaging from natural polymer by using agricultural waste as
well as improving the process of making functional biodegradable film. There are three
sub-projects, namely; (1) Soy protein-based films: improvement of water vapor barrier
and mechanical properties; (2) Microencapsulation of bioactive compounds for use in
functional films; and (3) Active packaging from bioactive compound-incorporated

chitosan film-coated paper.

The results from the first project showed that the mechanical properties and water
vapor permeability of soy protein-based film can be improved by adding 20%
hydrogenated palm kernel oil and curing of film-forming solution at 70 °C for 60 min,
which resulted in a film with the greatest tensile strength and elongation at break.
However, heat curing of film-forming solution caused a decrease in the film
hydrophobicity, as evidenced by the increased water vapor permeability and water

solubility, and the decreased contact angle.

The second project was aimed at producing bioactive compounds extracted from animal
and plant in a stable form that can be stored at ambient temperature. In this research
microencapsulation technique was employed to study the process of encapsulation of
extract from animal and plant which give antioxidation and antimicrobial properties to
be incorporated with biodegradable film from natural polymer to produce functional
film. The products from this project include (1) Tipalia fish protein hydrolysate (2) Mint
oil liposome (3) Mulberry leaf extract microcapsule. The condition of production of each
product was as follows; Product no. 1 Tilapia fish protein hydrolysate was prepared by
hydrolysis Tilapia fish bone by using enzyme at the concentration of 2% w/w for 1 hour.

Then the slurry was spray dried at air flow rate of 30%, aspiration of 100, inlet air

temperature of 150 °C, outlet air temperature at 80-90 °C, feed rate at 30% (7 ml per
min) using maltodextrin (10% DE) as drying aid at 10% w/w. Product no. 2 Mint oil
liposome, for this study found that different types and amounts of emulsifier can
produce liposome products that have different patterns and encapsulation efficiencies.

The size of liposome and concentration of mint oil have an effect on antimicrobial



properties of mint oil liposome. When mint oil liposome was incorporated into
methylcarboxyl cellulose film, the film can be formed but mechanical properties and
water vapor transmission need to be improved. Product no. 3, mulberry leaf extract
microcapsule, it was found that at 3:1 ratio of konjac glucomannan/maltodextrin, 30%
mulberry leaf extract and Inlet air temperature of 180 ° C yielded the highest antioxidant
capacity powder when compared to other conditions. Modified atmosphere heat pump
dryer for drying heat sensitive functional biodegradable films was also designed and
constructed.

The results from the third project suggested that 30% glycerol was the optimum
concentration because % EAB increased while TS and WVTR were not changed. Thus
the resulting film was more flexible while maintaining the strength and moisture barrier
property of the film. The results suggested that adding essential cinnamon oil (CBO)
improved mechanical and barrier properties of the film and the optimum concentration
of the CBO was found to be 150 pl/g because the resulting film has higher TS, lower
WVTR and better antioxidant property.  Chitosan film containing CBO had better
mechanical property and is expected to be suitable for food packaging. Moreover, it was
found that film forming solution from chitosan and chitosan containing CBO could be
coated on the Kraft paper. The coating improved the TS and WVTR of the paper.
Therefore, paper coated with chitosan film containing CBO has potential to be used as

environmentally friendly active packaging for food.

Keywords: Biodegradable, edible film, natural polymer, soy protein, heat curing,
microencapsulation, liposome, protein hydrolysate, antioxidation, antimicrobial, chitosan,

paper, active packaging.



