






























Part  2: Determination of milk protein content 

1. All milk samples were diluted to 1: 99ml, milk and water respectively  
2. 5 ml of each diluted solution was placed into a tube  
3. 1ml of Bradford reagent was added into the 5 ml of diluted solution  
4. After 10 minutes, the solution was pipetted into a cuvette and its absorbance was measured  
5. Steps 3-5 were repeated for each milk type  
6. The actual protein content was calculated                                      

Part 3: Gel electrophoresis 

1. 50 uL of 1:249 ml diluted milk samples were added to tubes 
2. 50 uL of treatment buffer was added to each tube  
3. Two sets of the six milk types were made and were placed in a boiling water bath  
4. After heating for 5 minutes, each sample was pipetted into the gel to conduct the electrophoresis 
5. Electrophoresis was conducted.  

3. Results 

1. Standard curve:  

 

 

 

 

 

A standard curve was prepared using egg albumin as described in methodology part 1. The absorbance of 685 nm 
(A685) for each solution was plotted against the known protein concentration. Linear regression was used to 
determine the line of best fit for the data to show the relationship between protein concentration and the A685 value of 
the solution.  

The increasing absorbance was also evident in the darkening colour of the 
cuvettes after adding the Bradford Reagent:  

2. Determination of milk protein:  

The Bradford Assay was used to determine the protein concentration of the milk samples. The milk was 
diluted 100 times so that the absorbance value fell within the range of the standard curve.  

Table 4: protein calculation from QASMT 

 

 

 

Milk type  Soy  Full  Almond A2 Oat  Goat 

Actual 
protein 

(g/100ml) 3.3 3.3 0.6 3.2 0.8 3.5 
Calculated 

protein 
(g/100ml) 3.054692 5.231985 0.721877 5.491187 1.045879 4.052618 

Figure 5: Standard curve from QASMT measured at 685 nm Figure 6: Standard curve from Tokai 

Figure 7: cuvette of different concentrations going 
low to high from left to right 
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3. Results 
The solved 3D Sudoku cube adheres to all constraints, demonstrating the effectiveness of the 
methodology. The backtracking algorithm was implemented, requiring a total of 15 iterations to 
complete the puzzle. Through our journey of researching, we have discovered 3 fundamental steps in 
common and 4 specific strategies to enhance the skill in solving sudoku puzzles way faster and 
smarter.  
 
4. Discussion 
In this discussion, we examined different techniques for solving Sudoku puzzles, such as naked singles, 
hidden singles, and unique missing candidates. These strategies proved useful in simplifying the solving 
process, particularly in the case of 3D Sudoku, where the puzzle's complexity increases with an added 
dimension. A key challenge identified was the difficulty of determining valid placements due to the 
expanded constraints across rows, columns, sub-grids, and vertical stacks. This variation of Sudoku 
required a more thoughtful approach compared to standard puzzles. The methods applied relate to 
broader mathematical ideas like set theory, demonstrating how the puzzle helps develop spatial 
reasoning and logical thinking. When compared to traditional Sudoku, the 3D version introduced 
additional layers of complexity, demanding a more advanced understanding of multi-dimensional logic. 
Furthermore, Sudoku puzzles have practical benefits, such as improving cognitive abilities and 
contributing to fields like artificial intelligence, where similar problem-solving techniques are applied. 
However, the limitations of the current methods and the challenges of solving larger or more complex 
Sudoku puzzles suggest a need for further investigation into more advanced solving techniques or 
alternative puzzle designs. 
 
5. Conclusion 
In conclusion, the aim of this research is to explore solving Sudoku puzzles in unique shapes and 
dimensions. As demonstrated, there are various methods to solve Sudoku puzzles that's different from 
the traditional format we are familiar with. The strategies outlined above provide valuable guidance to 
effectively approach and solve these challenging puzzles. 
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Abstract:  
     Nata de coco is a food product made from the fermentation of coconut water using the bacteria 
Acetobacter xylinum which takes the form of jelly and is popular among Southeast Asian countries. 
The nitrogen source of nata de coco is usually urea, commonly used in other food ingredients if urea is 
food grade. However, there are often controversies over the use of urea due to its high metal content. 
The soybean plants contain nitrogen (N) by the fertilizer and fixation of Nitrogen from the air by the 
bacteria Rhizobium which absorbs nitrogen from the soil. In this research, we evaluated the use of 
soybeans as nitrogen sources other than urea by comparing the results based on the texture, flavor, and 
thickness of each nata de coco. Also, we compared nata de coco made with three forms of soybeans, 
ungerminated, ground-ungerminated, and germinated. It is concluded that each nata de coco differs in 
taste, texture and color depending on whether the nitrogen source is urea, or soybeans. Also, it is shown 
that nata de coco differs in water content depending on the form of soybeans, ungerminated, ground-
ungerminated, and germinated.  
 
Keywords: Nata de coco; Soybean; Urea; Nitrogen source; Eco-Friendly 
 
1. Introduction 
      Nata de Coco is a food product made through the fermentation of coconut water using the bacteria 
Acetobacter xylinum. During fermentation, nata de coco is combined with nitrogen source urea or 
sulfuric ammonia. Coconut water are substances that are not very well known and usually cause 
problems from the scent they emit. Meanwhile, aged coconut water is an important ingredient in making 
nata de coco because it contains bacteria that can activate the substances (Lubis and Dian, 2018 in Fitri 
et al., 2022). 
     The nitrogen source is usually urea. However, there are controversies over the use of urea due to its 
high metal content which is not recommended for use in food (Widyaningrum et al, 2014, Noviyanti, 
2019). According to Korobko, et al (2024), Rhizobium bacteria provide a significant increase in the 
nitrogen-fixing capacity of soybean plants and serve as an important source of nitrogen supply. Using 
soybean as a natural nitrogen source can serve as an alternative in the production of nata de coco, 
providing a safer option for consumption. 
    The purpose of this research (Indonesia side) is to investigate the effect of soybean extract addition 
in the production of nata de coco. The evaluation is conducted by testing the physicochemical properties 
and the organoleptic properties to determine the optimal conditions for nata de coco production. The 
purpose of this research (Japan side) is to compare nata de coco made with three forms of soybeans, 
ungerminated, ground-ungerminated, and germinated. 
 

2. Methodology 
<Methods from Indonesia side> 
     The methodology used in this research is organoleptic testing, namely testing a product involving 
the human senses (Erdi Surya et al, 2020). The texture, color, and taste were tested and assessed by 10 
panelists. This research also identified differences in the thickness and wet weight of each nata de coco 
with a nitrogen source in the form of 2 grams of urea and different soybean extracts, namely 38 grams 
and 50 grams. The organoleptic testing was performed by assessing food quality based on the value 
scale from 1 to 5. For the texture, 1 is not chewy, 2 is less chewy, 3 is chewy, 4 is chewier, and 5 is very 
chewy. For the taste, 1 is not sweet, 2 is less sweet, 3 is sweet, 4 is sweeter, and 5 is very sweet. For the 
color, 1 is yellowish-white, 2 is white, 3 is clear white, 4 is clear, and 5 is very clear (Surya et al., 2020 ). 

In this experiment of making nata de coco with soybean extract and urea, the ingredients needed 
in one experiment are 500 mL of mature coconut water, 50 grams of granulated sugar, 30 mL of vinegar 
and 50 mL of starter in the form of Acetobacter xylinum, a source of nitrogen (soybean extract 38 g and 
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Table 1. Water Contain of Nata de Coco Using Soybeans as Nitrogen Source         Figure 2. Water Content of Nata de Coco 
 
 
 
 
      
 
 
 
 
 

Nata de coco made with germinated soybeans had the largest amount of the 
water contained, and nata de coco with ground-ungerminated soybeans had the 
least amount of the water contained. 
 
 
4. Discussion 
       In the process, the carbon and nitrogen content in the coconut water is not enough to be converted 
into glucose/sucrose into cellulose by the Acetobacter xylinum. Which is why in this experiment, the 
addition of sugar is used as the main carbon source, and the use of soybean for the nitrogen. The result 
of the fermentation trials using Acetobacter xylinum shows that the process is affected by additional 
nutrients and how long they ferment for. The process shows that the more the Acetobacter xylinum is 
active and the higher the concentration of soybean, the thicker the nata de coco becomes. Though this 
also affects the moisture level which decreases when the nitrogen concentration gets higher (Surya et 
al., 2020 ). This will result in a dense texture of the nata de coco due to how low the moisture value is. 
The wet weight and thickness is most valued when using urea as a nitrogen source, as for using a natural 
alternative it is preferred to use soybeans as much as 38g rather than 50g (figure 1. A and B). One of 
the key factors of the wet weight is the concentration level the nitrogen source has, which causes 
different weights to the results with the addition of soybeans for about 256.5 g to 282.5 g and urea of 
377 g. The thickness for the nata de coco is one of the key aspects to the quality of the final result.  The 
cellulose is produced by the high water absorption capacity of the Acetobacter xylinum, in which the 
outer layer of the nata de coco contains the most moisture in which the cellulose tissue is far from the 
others. The addition of nutrients can increase the quality of the nata de coco. The soybeans vary along 
0.47 cm to 0.5 cm, while the urea on 0.66 cm. The cellulose is produced by the high water absorption 
capacity of the Acetobacter xylinum, in which the outer layer of the nata de coco contains the most 
moisture in which the cellulose tissue is far from the others. A nitrogen source is added when the 
condition is optimal, producing more cellulose. Hence the more cellulose formed, the more nata de coco 
is produced (Surya et al., 2020 ). As for the organoleptic test was conducted on the texture, taste, and 
color of nata de coco. Based on the results of the organoleptic evaluation (Figure 1.C), the chewiest 
texture was found in the treatment with 38 g of soybean extract, with a score of 3.17 (chewy). For taste, 
the highest score was observed in the nata de coco with 50 g of soybean extract, scoring 3.22 (sweet). 
As for the color test, all treatments exhibited a similar color, which was predominantly white. 
 
5. Conclusion 
<Conclusion from Indonesia side> 
     In the conclusion of the nata de coco experiment, it can be concluded with the different sizes in their 
results. The thickness of nata de coco was made with 38 g soybean extract with a thickness of 0.5 cm 
and a wet weight of 282.5g. The nata with the highest quality in taste, meaning the highest sweetness 
level was made with 38g soybeans with an average of 3.22 (sweet).  While for the best texture was 
made with 50g soybeans of nata de coco with an average of 3.17 (chewy). As for the colors, nata de 
coco with the whitest color was made with 38g soybeans with an average of 1.94 (white). It is concluded 
that each nata de coco experiment differs depending on the nitrogen source and its measurements. 
<Conclusion from Japan side> 
     Nata de coco can be made with soybeans as an alternative nitrogen source. By changing the form of 
soybeans, the rate of water content of each nata de coco changes. For example, nata de coco made with 

Type of 
Soybeans 

Original 
Weight (g) 

Weight after 
squeezing (g) 

Water 
content (g) 

Water 
content (%) 

ungerminate
d 18.49 6.95 11.53 62.42 

ground-
ungerminate

d 27.65 13.42 14.23 51.80 

germinated 25.20 9.40 15.80 62.00 
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Abstract 
The key significance of lactic acid as a precursor in PLA production lies in the fact that PLA is a 
biodegradable polymer. This paper concerns the fermentation of starch-based biomass from three 
sources: Artocarpus odoratissimus (Marang) seeds and two rice varieties, Japonica and Indica, aiming 
at optimizing starch for lactic acid production. Fermentation with Lactobacillus species through 
hydrolysis of starch to simpler sugars was used in this fermentation process. All biomass sources 
supported lactic acid fermentation; however, considerable variations were seen in fermentation 
efficiencies between Japonica and Indica rice. These biomasses are starch-rich sources. This study 
confirms the direct relationship between starch content and the lactic acid yield; however, its 
significance rests in optimizing the biomass feedstock in industrial fermentation processes. The research 
finds that the choice of appropriate biomass along with optimized starch content may make fermentation 
more efficient, reduce waste, and lead to sustainable lactic acid and PLA production as part of crop 
development for an environmentally friendly transition toward material usage and production. 
 
Keywords: lactic acid; enzymatic hydrolysis; starch; marang; rice 

 
1. Introduction 
Lactic acid (LA) is one of the most versatile organic acids with extensive industrial application. It can 
be used in food preservation or the production of biodegradable plastics. Fermentation is a very efficient 
technology for lactic acid production, using starch-based biomass materials as renewable feedstock. A 
polysaccharide of glucose units, starch is readily available and relatively cheap in comparison to other 
sources of feedstock used in biotechnological processes (Manandhar & Shah, 2023). Among the diverse 
starch-based biomass sources, by-products from agricultural sources like rice and fruit waste have been 
increasingly considered alternatives. Rice, one of the most abundantly produced starch-rich crops 
worldwide, has been used to produce lactic acid for quite some time now because of its high starch 
content and large quantities available (Fukushima et al., 2004). Besides rice, underutilized biomass 
sources such as marang (Artocarpus odoratissimus) offer a fascinating opportunity to produce lactic 
acid. Marang, a tropical fruit native to the Philippines and Southeast Asia, generates plenty of waste 
during its seeds and husk disposal (Alvarado, 2023). However, research has found that marang seed 
starch, with its high levels of fermentable sugars, can effectively be used for lactic acid production 
through Simultaneous Saccharification and Fermentation (SSF). 
 
2. Experimental Methods 1 (Starch From Marang Seeds) 
2.1 Starch Extraction 
The marang seeds were cleaned using a brush and water before drying in an oven cabinet at 130°C for 
2 hours. The oven-dried seeds were blended with added water. The resulting mixture was filtered to 
separate the dregs from the liquid filtrate (starch suspension). The obtained suspension was deposited 
in a beaker for 24-48 hours. Afterward, the starch-rich liquid was filtered through filter paper into a 500 
mL Erlenmeyer flask to obtain wet starch. The precipitate was then dried in an oven at 70°C for 30 
minutes. Finally, the dried starch powder was sieved using a 100-mesh sieve for further refinement. 
 
2.2 Culture Medium Preparation 
In this process, 7.5 grams of PCA powder and 13.03 grams of MRS broth powder were mixed and 
dissolved in 200 mL of distilled water in a 1000 mL Erlenmeyer flask. The mixture was stirred on a hot 
plate using a magnetic stirrer to dissolve the powders properly. Once fully dissolved, the flask 
containing the mixture was sealed with a cotton plug. Simultaneously, the petri dishes were wrapped in 
paper and housed in a transparent plastic bag in preparation for sterilization. After these preparations, 
the mixture and the petri dishes were sterilized in an autoclave at 121°C and 21 psi for 15 minutes 
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Fig 1.1 Hand shape of SG runner 

 
2.2 Procedure 
 For the Singapore experiment, the procedure is as follows: 

1. Set both joint angles to 0 degrees of index finger 
2. Spin set-up for 10 seconds 
3. Increase joint angle (ø1) by 10 degrees 
4. Repeat steps 2-3 until 90 degrees 
5. Set joint angle (ø1) to 0 
6. Repeat steps 2-4 for the second joint (ø2) 
7. Set all joints for the index finger back to 0 
8. Repeat steps 1-6 for small finger 

 
For the Japan experiment, the procedure is as follows: 

1. All fingers joint angles set to 0 degrees 
2. Spin set-up for 10 seconds 
3. Increase joint angle (ø1) of all fingers by 10 degrees 
4. Repeat steps 2-3 until 90 degrees 
5. Set joint angle (ø1) to 0 
6. Repeat steps 2-4 for the second joint (ø2) 

 
3. Results 
3.1 Singapore Experiment 

The following are the results of the Singapore set-up: 
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Fig 2.1 Index finger, PIP joint 

 

 
Fig 2.2 Index finger, MP joint 
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Fig 2.3 Small finger, PIP joint 

 

 
Fig 2.4 Small finger, MP joint 

 
3.2 Japan Experiment 

The following are the results of the Japan set-up: 
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Fig 3.1 All fingers, PIP joint 

 

 
Fig 3.2 All fingers, MP joints 

 
4. Discussion 

As seen in Figures 3.1 to 3.4, the angles of the fingers do not significantly affect the speed of 
the hand movement. There is also no observable relationship between the speed of the hand moving 
and the angle of the fingers. This finding indicates that hand speed may be determined by factors 
besides finger articulation. 
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Abstract:   
 Coastal dams are crucial in preventing wave overtopping and mitigating coastal flooding. The 
three most commonly used coastal dam structures are vertical seawalls, curved seawalls, and riprap 
dams, each with unique characteristics. Using physical models, past papers have looked into how the 
overtopping of dam-break structures affects the inundation height behind the structures. Through this 
research, we used such physical models to understand how different types of dam shapes and textures 
affect overtopping, such as through constructive and destructive interference. The Japanese team used 
a blow dryer to create waves in a milk carton box and measured the volume of water overtopped while 
the Singapore team used a wave-generating tank and measured the maximum vertical displacement of 
water for 6 different wave frequencies. The Japanese team found that the vertical seawall results in a 
significantly higher volume of water overtopped than riprap and curved seawall dams. The Singapore 
team found that the relationship between the wave frequency and the maximum vertical displacement 
of water was linear for vertical seawalls and exponential for curved and riprap dams. We have concluded 
that curved seawall and riprap dams are similarly effective in reducing wave overtopping due to the 
curved shape directing waves downwards and the rocky texture of the riprap dam dispersing wave 
energy. However, for high-frequency waves, we have found that vertical seawalls are the most effective 
in reducing overtopping. We hope this research contributes to protecting the people living near 
coastlines, especially as climate change has exacerbated extreme weather conditions like ice cap melting, 
which increases sea levels across the globe and causes flooding and soil erosion. 
 
Keywords: Coastal dams; overtopping; wave frequency; maximum amplitude; flooding 
 
1. Introduction 
Coastal erosion is an extremely significant problem. For example, in Hemsby, Norfolk in England, the 
coastal erosion has progressed to such an extent that residents had to be evacuated as the houses were 
about to collapse into the sea (Chikomba, 2023). Furthermore, although it occurs over long periods of 
time, it still results in extensive damage, especially to people or industries near the coast. According to 
(Coastal Erosion | U.S. Climate Resilience Toolkit, n.d.), erosion causes about USD 500 million 
annually in coastal property losses, damages and loss of land. Hence, coastal dams, such as vertical 
seawalls, curved seawalls, and ripraps, are crucial in preventing wave overtopping and mitigating 
coastal flooding, protecting inland areas from soil erosion, which can lead to disasters like landslides.  

 

Vertical seawalls are commonly employed 
in coastal defence due to their ability to 
withstand high-energy wave impacts. 
(Briganti, R., 2022). Curved seawalls are 
designed to redirect wave energy away from 
the structure and reduce overtopping. The 
curvature can help dissipate wave energy 
more effectively than vertical walls, 
potentially leading to lower overtopping 
rates. 

Fig. 1: From left to right: vertical seawall, curved 
seawall, and riprap dams (Hosseinzadeh, N., 2022) 

Curved seawalls can reduce overtopping, but they may not be as effective as anticipated under certain 
conditions. (Briganti, R., 2022). Riprap dams, consisting of loose stones or boulders, serve as a flexible 
coastal defence mechanism. They are particularly effective in dissipating wave energy and reducing 
overtopping due to its rough surface and ability to absorb impact forces (Nils b., 2016). Studies have 
also highlighted that riprap can mitigate erosion and provide a more natural coastal appearance, which 
is increasingly valued in coastal management practices (Comfort, J. A,1997). 
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A possible cause of overtopping is the constructive interference of coastal waves. When coastal waves 
hit the dam, the reflected wave may be in-phase with the coastal waves, causing the waves to be 
amplified and seawater to overtop the dams. The opposite is true for destructive interference. The 
coastal dams' shape and design largely influences the reflected wave's angle.  
 
Research hypothesis: Curved seawall dams are the most effective in reducing the amount of seawater 
overtopping, followed by riprap dams and vertical seawall dams. 
 
2. Methodology  

 
Fig. 2a: Experimental setup (Japan team), side 

view (not drawn to scale)  
 

 
Fig. 2b: Experimental setup (Singapore team), 

side view (not drawn to scale) 

3a. Results (Japan team)  
Table 3. Volume of water overtopped for the 3 dam types 

 Volume of water overtopped (ml) 
No. of experiments Vertical seawall Curved seawall Riprap dam 

1 2.03 0.01 0.38 
2 2.62 0.11 0.15 
3 2.20 0.00 0.41 

 
 
3b. Results (Singapore team)  

Table 4. Maximum vertical displacement of water for the 3 dam types across 6b different wave 
frequencies 

  Maximum vertical displacement of water (cm) 
Period of the 
wave, T (s) 

Frequency of 
wave, f (Hz) 

Vertical 
seawall Curved seawall Riprap dam 

3.19 0.313 0.0 0.0 0.0 
2.58 0.388 0.1 0.0 0.1 
1.54 0.650 0.2 0.4 0.1 
1.29 0.775 1.6 0.6 0.8 
0.86 1.16 3.5 0.9 1.1 
0.80 1.25 5.0 7.6 9.0 

*f = 1/T  
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4a. Discussion (Japan team) 

 

From the graph, vertical seawall has the 
highest amount of overtopping. The 
amount of overtopped water for vertical 
seawater is significantly higher than that 
of the other dams, 57 times that of the 
curved seawall and 7.35 times that of the 
riprap dam. This corresponds with our 
hypothesis that the vertical seawall 
would be the least effective in reducing 
overtopping. Hence, suggesting that 
vertical seawall dams indeed are not 
effective in absorbing wave impact, 
causing constructive interference.  Fig. 5: Bar graphs of the amount of water collected for 

the three different dam types 

The riprap dam is the second most effective among the three different types of dams tested. This 
supports the hypothesis that the riprap dam would effectively reduce wave impact by reflecting the 
wave in many directions, causing turbulence. Additionally, the riprap dam is less effective than the 
curved seawall, with 7.75 times more overtopping than the curved seawall, indicating that the 
scattering of the wave impact in different directions due to the rough surface of the riprap dam is not 
as effective in reducing overtopping as the curved shape as the curved seawall in redirecting the wave 
energy downwards. However, compared with the vertical seawall, it is clear that riprap dams have 
better functionality in reducing wave amplitudes. 
 
The curved seawall is the most effective among the three different types of dams tested, with 0.27g of 
water overtopped, thus supporting the hypothesis, suggesting that the curved shape of the dam indeed 
causes the wave to be reflected downwards, away from the top of the dam and reducing overtopping. 
This also may be due to the curved shape's ability to absorb wave impact as the water travels along 
the curved surface, reducing wave energy and overtopping. Furthermore, the protruding top section of 
the curved seawall blocks water from overtopping, proving the effectiveness of the curved seawall 
among the three dam types. The results for the three experiments were also consistent, indicating 
reliability.  
 
4b. Discussion (Singapore team) 

 
Fig. 6a: Graphs of the maximum vertical 

displacement of water against the frequency of 
wave with trend line 

 
Fig. 6b: Side view of the tank for frequency 

1.25Hz for curved seawall 
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Abstract:  
The inspiration for this research stems from the researchers wanting to discover the difference between 
Japanese rice and Taiwanese rice even though both of them are Japonica rice. This research focused on 
perceptions of the human senses to scientifically evaluate the taste and the texture experienced when 
eating either Japanese or Taiwanese rice. In addition, the grain size, water absorption, hardness were 
measured and general evaluations were made for each rice. Through this research, it was hoped that the 
factors that most affect taste can be determined in order to help improve various varieties of rice to 
become more tasteful. 
  
Keywords: Oryza sativa;Hitomebore, Akitakomachi, Milky Queen; Huadong Yu Xiang, Huadong, 
Huadong Niunai Qinggxiang, Chemical Assay 
 
1. Introduction 
We wanted to take advantage of having collaborative research in both Japan and Taiwan, so we decided 
to focus on the staple food of rice for both countries. One of the Japanese members has been to Taiwan 
many times. We thought there were differences between Japanese rice and Taiwanese rice. One of the 
differences observed is the size of the rice. We thought that Taiwanese rice is longer than Japanese rice. 
And another difference is the food texture. We felt that Japanese rice contains more moisture than 
Taiwanese rice. The food texture is related to the protein content. Those with less protein content have 
a softer texture.  Because of that, we thought Japanese rice has more protein than Taiwanese rice. 
 
2. Methodology 
   Size (Length) Measurement: 

1. Raw rice, cooked rice and a vernier scale were prepared. 
2. Each kind of rice was measured with a vernier scale ten times. 
3. The averages were found for each rice. (accurate to two decimal places).                                             

   Hardness Experiment: 
1. Raw rice, a ruler and weights of 50 g, 100 g, 250 g were prepared. 
2. The weight was placed 8 cm above the ground. 
3. The weight was dropped on the grain of rice repeatedly until it cracked. 
4. The grain of rice was changed every time we smashed it . 
5. The experiment was repeated three times for each result. 

    Starch Experiment (whole rice): 
1. Cooked rice, a dropping pipette, and iodine solution were prepared 
2. Iodine solution was pipetted onto each type of rice 
3. The changes in the rice were observed 

    Cooking rice for tasting test: 
1. 150 g of rice was measured out and placed in the container 
2. The rice was rinsed in a microwave cooker three times. 
3. 240 ml of water was added to the drained rice and it was soaked with the lid on for at least 30 

minutes. 
4. The rice was then heated in a microwave oven with the lid on for 7 minutes and 30 seconds at 

600 watts. 
5. It was covered and steamed for 10 minutes. 
6. The rice was then mixed. 
7. It was covered again and steamed for 10 minutes 
8. The finished rice was then evaluated. 

Tasting Test 
1. Volunteers were asked to eat cooked rice. 
2. Volunteers judged the cooked rice in three categories (texture, smell, and taste) and scored 
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Fig.5 Result chart of ranking 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.6 Result chart of smell  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.7 Result chart of hardness  
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Water absorption: 
The water absorption experiment was repeated three times, but the first experiment did not work. The 
results were different by about 1 g compared to the other two experiments. Therefore, the values from 
the first experiment were treated as outliers. 
 

   Table 4 Result of water absorption experiment 

various of 
Rice 

Huadong 
Yu Xiang 

Huado
ng 

Huadong 
Niunai 

Qinggxiang 
Hitomebore  Milky 

Queen  
Akitakoma

chi 

before (g) 0.980 0.985 0.983 1.004 0.916 0.981 

after (g) 1.253 1.252 1.246 1.280 1.192 1.271 

difference (g) 0.274 0.267 0.263 0.277 0.276 0.290 

 
Soluble starch: 
Experiments were conducted with six different types of rice, each of which produced different colors. 
Milled rice grains, homogenised (Fig.8). 
In the iodine-starch reaction, amylose produces a bluish color and amylopectin a reddish color. 
This makes it possible to determine whether there is more amylose or amylopectin. Milky queen 
produced a reddish color, indicating high amylopectin content. Rice with high amylopectin content is 
more sticky. When participants actually tasted it, many of them said that Milky queen was sticky. 
Contrary to popular belief that Huadong rice was dry. Experimental results indicated that the iodine-
starch reaction produced a bluish color. This suggests that Huadong rice has a high amylose content, 
which is closely associated with its texture and amylose concentration (Fig.9). 

                                                                          
  
 
 
 
 
 
 
 

Fig.8: Rice crushed into 1/3 
From left to right Huadong, Huadong yu xiang,                                    
Hualing niunai gingxiang, Milky queen, Hitomebore, Akitakomachi. 

                                                                                                                
Fig.9: Results of iodine reaction of extracted soluble starch 
From left to right Huadong, Huadong yu xiang, Hualing niunai 
gingxiang, Milky queen, Hitomebore, Akitakomachi. 
                                                                     
 
 
 
 

 
4. Discussion 
Size Measurements: 
After analyzing the data, it was found that the sizes of those kinds of rice are almost the same. After 
researching Japanese and Taiwanese history it was discovered that the Japanese brought rice to Taiwan 
during the 1900s. It is hypothesized that the size of the rice could not change much in 100 years. As a 
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3. Results 
Figure 1: Distance between the Moon and 
Earth, using Mukdahan Province, Thailand 
as the observation point. (Circles represent 
calculated values, while squares represent 
values from the database.) 
 
 
 
 

 
 
Figure 2: Areal velocity of the 
Moon over different periods, 
calculated based on the 
distance and angular 
displacement observed daily 
from Thailand. (the red line 
shows the trendline.) 
 

 

 
 

Table 2 Calculated areal velocity 

Date Areal velocity (km2/48 hours) 

8/11/2024 375370.98 

9/11/2024 363164.84 

10/11/2024 371517.01 

11/11/2024 363164.84 

12/11/2024 357566.56 

13/11/2024 359556.23 

14/11/2024 357495.91 

15/11/2024 359284.91 

16/11/2024 365011.17 

17/11/2024 355179.94 

18/11/2024 371425.49 

19/11/2024 378860.95 

20/11/2024 382999.29 

21/11/2024 386105.17 

22/11/2024 396426.26 

23/11/2024 400356.19 

24/11/2024 401493.38 

mean 15985868491 

std 1676168820 

%std 10.48531596 

Table 1 Calculated distance and database distance between Earth and the 
moon. (Mukdahan, Thailand) 

Date Calculated 
distance (km) 

Database 
distance 

(km) 
%Error 

8/11/2024 375370.98 375946 0.1529528177 

9/11/2024 363164.84 370678 2.026869682 

10/11/2024 371517.01 365435 1.664320604 

11/11/2024 363164.84 360670 0.6917237364 

12/11/2024 357566.56 356844 0.2024862405 

13/11/2024 359556.23 354424 1.448048101 

14/11/2024 357495.91 353768 1.053772529 

15/11/2024 359284.91 355045 1.194189469 

16/11/2024 365011.17 358172 1.909465285 

17/11/2024 355179.94 363073 2.173959507 

18/11/2024 371425.49 369800 0.4395592212 

19/11/2024 378860.95 376887 0.5237511509 

20/11/2024 382999.29 381053 0.5107662189 

21/11/2024 386105.17 386746 0.1656978999 

22/11/2024 396426.26 391556 1.243822084 

23/11/2024 400356.19 395301 1.278820443 

24/11/2024 401493.38 397835 0.9195721844 

  std 0.6566133095 
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Figure 3: Distance between the Moon and 
Earth, using Fukushima Prefecture, Japan 
as the observation point.  
(NAOJ stands for National Astronomical 
Observatory of Japan ) 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Areal velocity of the Moon over 
different periods, calculated based on the 
distance and angular displacement 
observed daily from Japan. 
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Abstract:  
 This study comes from the fact that ethanol is currently widely used, whether in experiments 
or medicine. This study is also a comparison and wants to know about the materials of waste that can 
be found in everyday life, namely Sticky rice, noodle, banana, watermelon peel, corncob, rice cake, 
potato, flour, rice and cabbage, which are used in the experiment to compare the amount of alcohol 
obtained from the fermentation process. These materials will go through the process of changing 
carbohydrates or cellulose into sugar, which is glycolysis and fermentation of the obtained sugar with 
yeast through the fermentation process. The steps are as follows: soaking materials with 2.5 molar 
NaOH for 18 hours at 60 °C and then soaking with 0.5 % w/v H2SO4 and fermentation with 
Saccharomyces cerevisiae yeast at 8 % w/w for 48 hours at 30 °C and measuring the alcohol content 
with a refractometer. The results showed different alcohol contents The ingredients used are diverse 
and the results vary greatly: Sticky rice 3.6 % v/v, noodle 1.8 % v/v, banana 0.7 % v/v, watermelon peel 
0.4 % v/v, corncob 0.1 % v/v, rice 11 %v/v, flour 14.5 %v/v, rice cake 27 % v/v, potato 34 % v/v and 
cabbage 33 % v/v. 
 
Keywords: Bioethanol; Saccharomyces cerevisiae yeast; fermentation; alcohol refractometer 
 
1. Introduction 
The development of renewable energy sources is one of the important approaches that can help reduce 
dependence on fossil fuels, which are limited energy sources that have long-term environmental impacts. 
Therefore, there is support and research to find new alternatives for sustainable energy production with 
minimal environmental impact. One interesting renewable energy source is ethanol, which can be 
produced by fermenting carbohydrates in various materials, especially from food waste, which has 
cellulose, starch and sugar as the main components. 
 
Ethanol production from food waste has received much attention in recent years because food waste 
has been a major problem in many countries, which is often discarded without any benefit. Although 
these food wastes can be used to produce renewable energy, like the production of ethanol from various 
energy crops that are widely used in industry, using these food wastes not only reduces waste but can 
also be used to produce ethanol, which can be used as an alternative energy source for fossil fuels. 
 
Food waste that can be used to produce ethanol includes materials that are high in starch or 
carbohydrates left over from daily consumption. The production process for ethanol from these food 
wastes has an important step: decomposing carbohydrates in these raw materials into sugar, which will 
be fermented with yeast to produce ethanol and carbon dioxide gas. This process can be used both at 
the household and commercial levels. 
 
Reducing waste and using resources sustainably. Food waste is often an environmental problem that 
requires effective management. Using this food waste to produce ethanol reduces the amount of waste 
and makes the use of resources worthwhile. 
The production of ethanol from food waste can help reduce the use of fossil energy sources such as oil 
and natural gas, which have both limitations in their use and impacts on the environment, including 
climate change. Including creating added value from food waste. 
Food waste that is often discarded can be utilized in many aspects, such as the production of ethanol as 
an alternative energy, the production of supplementary products from the fermentation process, and 
reducing the cost of waste management. The development of an ethanol production system from food 
waste has the potential to be used in industry and education in the future. 
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The selection of food waste in the experiment came from observing the amount of food wastes in 
cafeterias in Thailand and �-�D�S�D�Q���µs schools, sticky rice, noodle, banana, watermelon peel, corncob, rice 
cake, potato, flour, rice and cabbage, which are selected the most. Therefore, it was compared for 
ethanol production in the experiment. 
 
From the above, writing a project report on the topic of ethanol production from food waste is important 
in terms of presenting the research process and related experiments to understand the appropriate 
method of using various food wastes as materials for producing alternative energy. It can also help 
develop sustainable energy production technology in the future, including reducing the environmental 
impact from the use of natural resources in the traditional way. 
 
 
 
2. Methodology 
2.1) The method of Thailand's Experiment 
(1) Crush the sample(food) to speed up the reaction.  
(2) Put it in a glass bottle. Add NaOH 2.5 molar in a ratio of 10:1  
solution (ml): material (g) control temperature at 60 Celsius 18 hours in a water bath. 
(3) Neutralize with distilled water and add H2SO4 0.5 %/w in a ratio of 10:1  
solution (ml): material (g) to control temperature at 100 Celsius for 3 hours in a water bath. 
(4) Adjusting to pH 5.12 by distilled water. 
(5) Filtering by sheet cloth to separate out the solid part. 
(6) Fermentation by Baker's yeast 8%w/w (0.24 g) with 3 g of material and 10 ml of distilled water 
control at 30 Celsius for 48 hours. 
(7) Analyze obtaining ethanol by an alcohol refractometer. 
 

Table 1. Amount of alcohol in each material (Thailand) 
 material  Amount of Alcohol (%v/v) 

Sticky rice 3.6 
Noodle 1.8 

0.7 
0.4 
0.1 

 

Banana 
Watermelon peel 

Corncob 
 

 
 

Table 2. The amount of alcohol obtained from each measurement 
 and the average value (Thailand) 

 
Material 

Amount of Alcohol (%v/v) 

Test 1  Test 2 Test 3 Average 

Sticky rice 3.7 3.5 3.6 3.6 

Noodle 1.8 1.8 1.8 1.8 

Banana 0.7 0.9 0.5 0.7 

Watermelon peel 0.5 0.6 0.4 0.4 

Corncob 0.1 0.1 0.1 0.1 
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2.2) The method of Japan's Experiment  
(1) Crush the sample(food) to speed up the reaction.  
(2) Put it in a glass bottle. Add NaOH 2.5molar 10 ml control temperature at 60 Celsius 18 hours in a 
water bath. 
(3) Neutralize with H2SO4 and add H2SO4 0.5 %w/w 10 ml to control temperature at 100 Celsius for 3 
hours in a water bath. 
(4) Adjusting to pH 6 
(5) Fermentation by Baker's yeast 0.3 g control with 3 g of material at 30 Celsius for 48 hours. 
(6) Filter the alcohol  
(7) Analyze obtaining ethanol by an alcohol refractometer. 
 
 

Table 3. Amount of alcohol in each material (Japan) 
 material  Amount of Alcohol (%v/v) 

Rice 11 
Flour 14.5 

27 
34 
33 
 

Rice cake 
Potato 

Cabbage 
 

 
 
3. Results 
The number was significantly higher in the Japanese experiment, possibly due to differences in the 
equipment used in Thailand and Japan.  
 
The results of the experiment found that when measuring the amount of alcohol from food waste, measured 
by a handheld refractometer, it was found that potato had the highest alcohol content at 34%v/v, cabbage at 
33%v/v, rice cake at 27%v/v, flour at 14.5%, and rice at 11%v/v.  
 
And the experiment using a digital refractometer found that sticky rice had the highest alcohol content at 
3.6%v/v, noodle at 1.8%v/v, banana at 0.7%v/v, watermelon peel at 0.4%v/v, corncob at 0.1%v/v. 

 
4. Discussion 

 

 
 

Figure 1. Amount of alcohol in each material 
By digital refractometer alcohol (Thailand) 
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Figure 2. Amount of alcohol in each material 
By handheld refractometer (Japan) 

 
5. Conclusion 
From the experimental results, the highest amount of alcohol is 34 % v/v of potato and the second 
highest is 33 % v/v of cabbage. On the other hand, the lowest amount of alcohol was 0.1 % v/v of 
corncob. This shows that any material with a high carbohydrate content, when converted to sugar for 
use in the fermentation process, will be able to produce a higher amount of alcohol than a substance 
with a lot of cellulose as a component. All materials used in the experiment are able to produce alcohol. 
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