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D®FEEE / Theme of Research

Biowaste composites from rice straw and other biopolymer materials

@WEMWBE / Outline of Research

After a discussion was carried out between Prof.Aoki and |, it was discovered that watermelon is one of the most discarded food that its
waste is not being used. The white/green skin of a watermelon that is left after eating can be used. My research project during my stay at this
university focused on purifying cellulose and prepare films from it. Although the direction of the research stated in the application has not
changed, the research was carried out using watermelon as a specific sample. After buying the watermelon from the supermarket and
seperating the skin from the edible part, the skin of a watermelon was divided into Rind (white area) and Peel (Green area). Since the
experiment was conducted during summer time, each raw material was immediately stored in alcohol for one day to sterilize it, and then
treated with acid or alkali to purify it to a certain extent to prevent it from spoiling. A suspension of cellulose was obtained. Films were
obtained from each suspension.

OMERE / Results of Research

Various experiments were conducted in the laboratory. At first some of the experiments failed due to samples being exposed to heat when
being transfered from the supemarket and to the laboratory. New inedible component of the watermelon were bought and brought to the
laboratory, 6 times in total. Experiments were conducted to purify cellulose from both the rind and the peel of a watermelon. A cloudy liquid
was obtained. These suspensions were then transferred to a plastic container where the water was distilled off in an oven. A flexible film was
then obtained. The thermal properties of this film were investigated using thermogravimetric analysis (TGA), the crystal structure was
investigated using wide-angle X-ray diffraction measurements (WAXD), and the component evaluation was investigated using total reflection
Fourier transform infrared spectroscopy (ATR-FTIR). Also the cellulose suspension was used to prepare a composite film with polylactic acid
that is biodegradable under compost. Furthermore, we were able to discover a method for staining polylactic acid using a green compound
extracted from watermelon during storage in alcohol prior to purification as a staining agent.




@45#%MDEtE / Further Research Plan

A method for purifying cellulose from watermelon was established as well as compositing of cellulose with polylactic acid and extraction of
green dye from watermelon which has the potential to be used as a dye. After returning to Egypt, all gained knowledge and experience will
contribute in continuing to experiment to refine the cellulose from watermelon and to utilize waste watermelon as a useful material. Prof. Aoki
will also be participating in this research project in the form of joint research while communicating through online meetings and emails, and
will support its practical application. This research will contribute to environmental conservation in Egyptian society and the creation of an
SDGs society.
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@OWEEZE / Theme of Research

Biowaste composites from rice straw and other biopolymer materials

QWMEIEME / Outline of Research
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OWEIEERKR / Results of Research
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OBPEEZTREEDFERR / Activities of International Student Exchange Program
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®45#0MEE / Further Research Plan
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