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We are a pair of brothers passionate about science and innovation.
In the past, we won a silver medal in an international science and
invention competition when we were in elementary school.And later, in
high school, we received the Excellence Award at the Macronix Science
Awards. These achievements are a recognition of our research abilities
and further demonstrate our efforts in applying innovation to real-
world solutions. In our daily lives, we enjoy solving problems through
collaboration, and we aim to transform scientific knowledge into

outcomes that benefit society.
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Abstract

The 2023 United Nations Climate Change Conference (COP28) resolved to eliminate fossil
fuels by 2050. In 2022, the United Nations Environment Assembly established a convention to reduce
plastic waste at its source. In response to these global goals, this study utilizes the adhesive properties
of discarded taro peels to create bioplastics for instant noodle seasoning water-soluble packs. At room
temperature, it functions as a seasoning packet, and when immersed in hot water, it dissolves and

becomes a nutrient-rich ingredient.

We identified eight formulations that successfully allowed it to take shape. The most cost-
effective formulation consists of taro : gelatin : candelilla wax : glycerol: water =20 : 15 : 9 :
9 : 70. This product dissolves in hot water above 76 °C, with an initial degradation time of under 8
seconds, after which it completely dissolves. The relationship between degradation time y (seconds)
and temperature x (°C) is expressed as: y = 9.53x10"'x>%, This makes it suitable for use in instant

noodle hot water temperatures, typically above 80°C.
Its physical properties include a tensile strength of 0.70 kgf/ 15 mm, elongation of

20.4 %, density of 1.11 g/cm?, and a moisture content of 20.3 %. All components of the formulation
are edible and can dissolve in hot water, making it a viable alternative to plastic noodle seasoning

packs and contributing to the reduction of agricultural waste.
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