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Abstract of the Presentation
Title

Elucidation for a novel deposition in iodo-starch reaction and its application as a medicine
Background

Iodine works as a strong oxidant, which can be medicines such as deodorant and germicide but could also get 
harmful. Therefore, it is desirable to wrap the iodine with a healthy substance to weaken the chemical reaction
as well as prolong its effect as a medicine. In this research, a novel phenomenon was discovered: a deposition
of iodo-starch reaction created by electrolytes (Fig.1). It is known that the iodine would enter the starch helix to 
form a charge-transfer complex, which emits the bluish purple color, in this reaction (Fig.2)1).

Purpose of the research
1. Although starch is a hydrophilic colloid2), the newly discovered deposition was made by a very small 

quantity of electrolytes. The mechanism of this reaction was examined.
2. In order to apply this phenomenon to the medicinal industries, whether the deposition actually has weaker 

effects as an oxidant compared to the bare iodine was examined.
Research plan

1. Since the deposition was created by electrolytes, there were two possible causes to be considered: 
salting-out and coagulation. Hence, to identify the cause of the deposition, we compared the amounts of 
electrolytes required for salting-out (using starch solution) and the novel phenomenon (using the 
iodine-starch solution). 

2. The coagulation was observed from the iodo-starch reaction, which indicates that the complex of starch and 
iodine is electronically charged. By using electrophoresis3), how the complex is charged was examined. 
Additionally, dextrin, another type of sugar, was used instead of starch to examine if it also reacts with 
iodine the same way.

3. It was proved that the complex is charged positively on its surface, so it was supposed that the anions of 
electrolytes are attached to the complex during the coagulation. In order to test the structure of the
complex, phenol-sulfuric acid colorimetric method4) (for the detection of starch) as well as barium 
chloranilate method5) (for the detection of anions) was applied to the deposition extracted by 
centrifugalization.

4. In order to examine that the complex in the iodo-starch reaction is relatively a weaker oxidant, the time it 
took for the oxidation-reduction reaction was measured by mixing the reagents and vitamin C.

Results of the study Report of progress can also be acceptable
1. Research 1  The Cause of the Novel Phenomenon

From a solution consisting of starch, iodine, and an electrolyte, a deposition in bluish purple color was 
observed while the solution became clear and colorless (Fig.1). Here, five electrolytes (NaCl, Na2SO4,

Na3PO4, CaCl2, AlCl3) were used respectively in each tube, and the deposition was observed even if we put 
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less amount of an electrolyte (Fig.4) than that was necessary for salting-out (Fig.3). Since this tendency 
was seen in all five electrolytes (Table.1), the cause of the novel phenomenon was defined to be
coagulation.  

2. Research 2  The Electronic Charge of the Complex
The solution of iodo-starch reaction migrated towards the negative electrode (Fig.5-1). The migration speed 
increased with the iodine concentration, and also was proportional to the voltage (Fig.5-2,5-3,5-8).
Moreover, the migration speed dropped significantly when AlCl3 was added to the solution (Fig.5-4),
which proves that the electrolyte counteracted the positive charge of the complex. The dextrin showed the 
similar results as the starch (Fig.5-5,5-6,5-7,5-8), so it was proved that both sugars form a complex with 
iodine, which is charged positively on its surface (=starch or dextrin). It was suggested that the charge 
depended on iodine concentration, because the iodine deprived starch helix of electrons to form the 
charge-transfer complex.

3. Research 3  The Structure of the Charge-transferred Complex
The deposition extracted from a solution of 100 mL starch, 1.8 mL iodine, and 20 g Na2SO4  (Fig.6-1) 
contained 32.0 mg sugars (Fig.6-2) and 8.7×10-5 mol sulfate ions (Fig.6-3). Since all the iodine added in the 
solution deposited, there was an estimated amount of 9.0 10-6 mol iodine. Considering that there is one 
iodine molecule per each starch helix rotation, it can be said that not only the starch molecules whose helix 
contained iodine molecules inside, but also those without iodine inside also deposited. The ratio of them 
was about two to five (Data 3). It can also be said that there were sulfate ions 9.7 times as many as iodine 
molecules, that is 1.6 times as many as the pyranose rings (Data 4). This suggests that each sulfate ion was
attached to the OH groups in the starch molecules, which made this complex work as a hydrophobic 
colloid. The accuracy of these results was also seen from the deposition mass (Fig.6-4).

4. Research 4  The Performance of the Complex as an Oxidant (Fig.7-1) 
In the oxidation-reduction reaction, it took approximately 3.5 times longer on average for the iodine-starch 
solution <B> to start losing its color than the pure iodine solution <A> (Fig.7-2). The iodine-starch solution 
which was once coagulated <C> took even longer time, about 8.3 times (Fig.7-2). This testifies that the 
oxidizability of iodine was alleviated in the iodine-starch complex. Additionally, the reaction time was
longer in A and C than B by 9.3 times and 9.2 times, respectively (Fig.7-3). This result proved that the 
starch-iodine complex is capable of prolonging the effect as an oxidant as well. Since the deposition in a
solid state was stable for more than a year and that in a liquid state was also stable for months, sublimation 
of the iodine is inhibited in the complex. Thus, this complex can be used for germicide or deodorant 
medicine as a mild oxidant.

Future study plan
The ration of anions attached to the charge-transfer complex will be further examined by using electrolytes with 
different anion valences.
By comparing the oxidizability of the desiccated deposition with that of solid iodine, effectiveness of this 
method will be examined in a more practical way.
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(https://www.jstage.jst.go.jp/article/sbk1951/41/1/41_1_1/_pdf)
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Data 1 Novel phenomenon      
  

     Iodo-starch reaction  
                      Fig.1 Deposition of the iodo-starch rection

Data 2 (Reference 1) Amyrose-iodine complex structure model1)

Research 1 The Cause of the Novel Phenomenon

<Salting-out (starch solution + electrolytes)>

  

   NaCl            Na2SO4      Na3PO4          CaCl2            AlCl3  
                             Fig.3 Salting-out

<Thee novell phenomenonn (solutionn off iodo-starchh reaction+electrolytes)>> 

NaCl                       Na2SO4                       Na3PO4          

CaCl2                           AlCl3  

   Salting--out 
(starchh solution)

Novell phenomenon 
(solutionn off iodo--starchh reaction) 

NaCl 6.00 mol/L 0.211 mol/L
Na22SO44 10H22O 1.22 mol/L 0.0933 mol/L
Na33PO44 12H22O 0.477 mol/L 0.0322 mol/L
CaCl22 2H22O Moree thann 44.22 mol/L 0.0544 mol/L
AlCl33 6H22O Moree thann 11.66 mol/L 0.00300 mol/L

CaCl2 Deposition

CaCl2(g): 0.20  0.40  0.60  0.80  1.0  1.5

Amy(I3- I3-)  Amy(I2 I3-)  Amy(I2 I2) 

Fig.4 The deposition of the iodo-starch reaction

<CComparison>> 
     Table 1.  Required electrolytes for depositions
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Research 2 The Electronic Charge of the Complex

<MMigrationn distancee off iodine-starchh solutionn att 1000 V>> 

 

        

<MMigrationn distancee off iodine--dextrinn solutionn att 1000 V> 

<MMigrationn distancee off iodine--starchh solutionn att 500 V> 

0.045 mol/L I2

0.167 mol/L I2

0.115 mol/L I2

0.167 mol/L I20.045 mol/L I2

0.167 mol/L I2

0.045 mol/L I2 0.115 mol/L I2

<MMigrationn distancee off iodine--starchh solutionn andd AlCl3 att 100V>> 

0.045 mol/L I2

◎オーラルプレゼンテーション
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<MMigrationn distancee off iodine--dextrinn solution at 50 V>

0.167 mol/L I2

0.167 mol/L I20.045 mol/L I2

<Comparison of migrationn speedss byy voltage>
0.045 mol/L I2 0.167 mol/L I20.115 mol/L I2

Research 3 The Structure of the Charge-transferred Complex

<Phenol-sulfuricc acidd colorimetricc method>> 

ABS: 0.568

Diluted by 15 times

ABS: 0.354

Diluted by 30 times

ABS: 0.867

Diluted by 10 times
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Data 3 calculation process of PSACM

Data 4 calculation process of BCM

I2 (mol) 6 = C6H10O5 (mol)6)

0.0050 (mol/L) 0.0018 (L) 6 = 5.4 10-5 (mol)
5.4 10-5 (mol) 162 (g/mol) 1000 = 8.75 (mg)
                                  Calculated mass of sugars whose helix contain iodine inside
32.0 (mg)     8.75 (mg) = 3.66
Experimental mass   Calculated mass
                            Sugars with iodine inside : sugars without iodine inside = 2 : 5

ABS 0.867 = 0.290 mg/mL sugar
<<Sugarss containedd inn thee deposition>> 
0.290(mg/mL) 10 10(mL)=29.0(mg)

ABS 0.568 = 0.181 mg/mL sugar
<<Sugarss containedd inn thee deposition>> 
0.181(mg/mL) 20 10(mL)=36.2(mg)

ABS 0.354 = 0.103 mg/mL sugar
<<Sugarss containedd inn thee deposition>> 
0.103(mg/mL) 30 10(mL)=30.9(mg)

Ave. 32.0 mg

s
   

<BBariumm chloranilatee method> 

ABS:0.152 ABS:0.175

Diluted by 13.3 times Diluted by 8.0 times

ABS 0.152 = 8.7 10-6 mol/L SO42-

<SO42- containedd inn thee deposition>> 
8.7 10-6 (mol/L) 13.3 0.10 (L)= 1.2 × 10-5

ABS 0.175 = 1.0 10-3 mol/L SO42-

<SO42- containedd inn thee deposition>> 
1.0 10-3 (mol/L) 8 0.10 (L)= 8.0 × 10-4

ABS 0.23 = 3.4 10-3 mol/L SO42-

<SO42- containedd inn thee deposition>> 
3.4 10-3 (mol/L) 5 0.10 (L)= 1.7 × 10-4 (mol)

Ave. 8.7 10-5 mol

I2 1 molecule = starch helix 1 rotation = 6 pyranose rings6)

I2 (mol) = 0.0050 (mol/L) 0.0018 (L) = 9.0 10-6 (mol)
8.7 10-5 (mol)    9.0 10-6 (mol) = 9.7

SO42-                     I2 (mol)
8.7 10-5 (mol)    9.0 10-6 (mol)  6 = 1.6

SO42-                       pyranose ring

ABS:0.171ABS:0 171 55

DilutDiluted byed by 8.0 8.0 timestimes

ABS:0.151ABS:0 151 22

Dil tDilutDilut d bed byed by 13 3113.313.3 timtimetimess

ABS:0.230

Diluted by 5.0 times

1.6 SO42-
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Research 4 The Performance of the Complex as an Oxidant 

<<BB>>IIooddiinnee--ssttaarrcchh ssoolluuttiioonn 

Reagents: 
10 mL starch (1%)
3.6 mL iodine (0.0050 mol/L)

 

<DDepositionn mass> 

<<AA>>PPuurree iiooddiinnee ssoolluuttiioonn 
Reagents:

10 mL water
3.6 mL iodine (0.0050 mol/L)

<CC>IIodine-sstarchh solutionn 
oncee coagulatedd 
Reagents:

10 mL starch (1%)
3.6 mL iodine (0.0050 mol/L)
3.6 g Na2SO4 10H2O 

 

Response time

Reaction timeReaction time

Response time

Reaction timeReaction time

Response time

Reaction timeReaction time
Fig.7-1 The oxidation-reduction reaction

I2

2I2 + 7(C6H10O5)6 + 20SO42- (re-calculated value)
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Abstract of the Presentation

Title Use mathematical model to explain the relationship between Pepper's illusion 

and 3D holographic projection.

Background

During the past decade, three dimensional (3D) projection has been a new technique applied in display or

television industry. A lot of methods to create 3D holographic projection have also been developed. A method to

make 3D holographic projection by using simple materials has been presented on the Internet

(https://www.youtube.com/watch?v=7YWTtCsvgvg). However, we found that this kind of 3D holographic

projection technology is actually not formed by holography, but by the use of a plane lens to form a stereoscopic

projection at a specific angle. This technique which is called Pepper’s Ghost has existed since the 18th century.

Pepper's Ghost uses a piece of glass to project objects onto the stage in a projection to create ghost effects. The

principle is to use the light-on/off and darkness, as well as the specific angle of the glass to create the illusion.

However, there are no related mathematical models to explain the phenomenon in different angles at present. In

this research, we investigate Pepper's Ghost illusion in the experiment and the theoretical model. The

mathematical model could perfectly explain the experimental results. We also interpret the difference between

Pepper's illusion and 3D holographic projection.

Purpose of the research

We would like to establish a mathematical model of Pepper's illusion to explain the relationship between the

glass placement angle, the imaging height (size) via different conditions in experiments. Experimental results

and data analysis can successfully validate our mathematical models and interpretations.
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Research plan

Results of the study Report of progress can also be acceptable

1. In this research, we have successfully developed the mathematical model of the Pepper’s illusion by using

the screen of a mobile phone, laser point, and flashlight. We also work on the relationship between

3Dholographic projection and Pepper’s illusion.

2. Instead of holography, 3D holographic projection on the Internet utilizes the technique of Pepper’s illusion.

We can both obtain a holographic projection using four pieces and single slides. The image can be observed

on the front side, but the reverse side cannot be. It is because the light is reflected on the opposite direction.

3. The experimental result in the mobile phone screen experiment is consistent with the trend of the derived

mathematical model. The relationship between the phone width and the imaging height and angle is

illustrated as follows:

(1) The relationship between the phone width and image height and angle is illustrated as follows:

(2) Comparing the experimental results with the theoretical model, we find the good approximation for the 

measured and simulated results.

4. The experimental data in the laser spot experiment is completely consistent with the derived mathematical

model. The relationship between the imaging of the laser spot and the lens angle is:
(1) Angle is smaller than min : the relationship between the imaging of the laser spot and the lens angle is as

follows. The image shows our experimental equipment.

(2) Angle is 

min

: the relationship between the imaging of the laser spot and the lens angle is as follows. The

image shows the position of 

min

in our experiment.

(3) Angle is between 

min

and max : the relationship between the imaging of the laser spot and the lens angle is

as follows. The image shows our experimental equipment.

(4) Angle is max : the relationship between the imaging of the laser spot and the lens angle is as follows. The

image shows the position of 
max

in our experiment.

5. To clearly shows the relationship between measured height and corresponding angle. The theoretical model

results are illustrated as follows. The rotation angle is set from 5 to 90 degrees.

6. When we put measured results and theoretical results together, we find an excellent coincidence between

measured results and theoretical results. It applies the correctness of our model.

7. Angle is between

max

and 90: the relationship between the imaging of the laser spot and the lens angle is as

follows. The image shows the position of 

max

in our experiment. 

8. To display an image on the stage, the projection screen angle needs to be between min and max . In

addition, min and max are measured to be 28.15 and 84.21 degrees, respectively, which are in agreement

with our experimental results.

Future study plan

1. Our mathematical models can be applied in the future in 3D holographic projection related fields

(multi-faceted glass or multi-angle projection imaging), a head-up display used in general vehicle,

large-scale performances, and stage effect.

2. In addition to using the slides and the plane glass as the mirror. In the future, we will perform the Pepper's

illusion experiment by using the convex lens and the concave lens. We will compare the results with the

plane glass and establish the mathematical model.

References
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Abstract of the Presentation

Title The function of the auricular lobes and the goblet eyes of planarian

Background

Planaria are known to have an extraordinary capability of regeneration. The research of this organism has been 

expected to contribute to regenerative medicine area. We investigated the function of planaria’s auricular lobes

(the ear-like organ on both sides of their head) and the function of their goblet eyes, which have not been 

explained enough. Also, the earlier studies have found that glycogen is an ingredient which stimulates 

planaria’s feeding behavior. So we decided to study the relationship between planaria’s feeding behavior using 

glycogen and the function of their auricular lobes and goblet eyes.

Purpose of the research

The first purpose is to investigate the influence on the ecology of planaria (the movement function, the water 

flow sensing, the feeding behavior) depending on the existence of their auricular lobes and goblet eyes.

The second purpose is to investigate the function of their auricular lobes and goblet eyes in their feeding 

behavior using glycogen.

Research plan

We used planaria (Girardia dorotocephala) given no food for seven days and prepared three kinds of 

individuals: (a) 10 individuals whose eye spots were removed, (b) 10 individuals whose auricular lobes were 

cut off, (c) 10 individuals with neither eye spots nor the auricular lobes. We observed how each group 

responded to food / ingredient and water flow. We used platinum wire to cut off the auricular lobes. We used 

red worm and glycogen as food to observe their feeding behavior.

Results of the study (Report of progress can also be acceptable)

We found that cutting off both the auricular lobes and the goblet eyes had influence on the movement function 

and the feeding behavior, but it had little influence on the water flow sensing. And cutting off the auricular 

lobes had more influence on the movement function and the feeding behavior than the removal of the goblet 

eyes did. Moreover, we found that influence on the feeding behavior was greater than influence on the 

movement function when the auricular lobes were cut off. (See Table 1, 2 and 3) The feeding behavior 

mentioned above is the one with red worms. We haven’t conducted the experiment with glycogen yet. We 

expect the same response because glycogen is what stimulates the feeding behavior as red worms.

Table 1. Movement after the removal (n=10)

move a lot move a little 

(more than 30 seconds) (about 5 seconds)

control

auricular 

)

10 0

eye spots× 9 1

the auricular lobes× 6 4

eye spots, the auricular lobes× 4 6

Table 2. Response to water flow (n=10)

shrinking of 

the whole body

shrining of 

some parts
no shrinking

control

, the auricular 

)

9 0 1

eye spots× 10 0 0

the auricular lobes× 9 1 0

eye spots, the auricular lobes× 9 1 0

Table 3. Response to red worms (n=10)

Chemotaxis(*1)
pharynx 

extension (*2)
swallowing (*3) no response

control

, the auricular 

)

10 10 10 0

eye spots× 8 8 8 2

the auricular lobes× 2 2 1 8

eye spots, the auricular lobes× 0 0 0 10

(*1) chemotaxis To move toward the food object.

(*2) pharynx extension To extend the .

(*3) swallowing       To ingest the food through the pharynx. The intestinal canal turns red.

Future study plan

To find an ingredient which stimulates the feeding behavior of planaria different from glycogen.
To conduct the same experiments with other kinds of planaria (such as Dugesia japonica) and to compare the 
results with the experiment using of Girardia dorotocephala.
To find other organs which sense the water flow other than the auricular lobes and the goblet eyes.
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Differentiation of Temperature-and-Chemically Induced Oxidation Within the Banana Peel. 

Bananas are widely consumed across the world for its taste and convenience. It is the most popular fruit in 
the world and accounts for 75 percent of tropical fruit trade. More than a hundred billion bananas are 
consumed annually. Delivering bananas in the correct ripening stage is an intricate process. It requires the 
banana to be stored at the correct temperature for the right amount of time. During the summer, we came 
across an article talking about how bananas spoil faster in the heat. This made us interested in bananas and 
how they mature. After doing a literature review, we found that the browning of a banana makes it sweet. 
In this regard, we started wondering about the health benefits of a spotted banana and why a banana should 
be brown rather than yellow. Similarly, the article also mentioned that bananas are known to have 
polyphenols which primarily serves as antioxidants that mainly combats cell damage, among other health 
benefits.
Moreover, polyphenols are secondary metabolites of plants and are generally involved in defense against 
ultraviolet radiation or pathogen aggression. Previous works have shown that spotting on the banana peel 
has a correlation to the amount of polyphenols in a banana. In this research, we focused on banana peel 
coloration to determine how bananas should be stored in order to produce optimum polyphenol amounts. 

Banana ripening induces polyphenol accumulation within them, whereas, polyphenols primarily 
serve as antioxidants that combats cell destruction. The purpose of this research is to determine 
the best way to store a banana in order to optimize polyphenol amounts.  By looking at previous 
research (Figure 2), we were able to establish that the banana peel color has a correlation to the 
amount of polyphenol. In this regard, we decided to carry out experiments to determine how to 
get the optimum amount of polyphenols by experimenting in various experimental conditions. 

September: Planned out the process of the experiment
We found out about previous researches on bananas and their polyphenol levels. From this month we 
decided to start our planning for this experiment and, likewise, we decided to carry out the experiment 
twice. First experimental set-up as a preliminary experiment while the second experimental set-up after 
evaluating the results of the preliminary experiment. 

October: Experimentation
We decided to look at the patterns of how the banana spotted. We created a chemically induced oxidation 
by drawing grids using a permanent marker that contains an alcohol component.

November: Re-evaluation 
From the experiment we held in October, we made adjustments in order to optimize the experimental 

conditions. Similarly, we also did not consider some factors when doing the experiment, such as the 
temperature where the banana was placed. 

December: Re-experimentation
From the re-evaluated plan, we did an experiment to establish how polyphenols develop within bananas 
under varying environmental conditions, such as different temperatures and doing chemically induced 
maturing. 

January: Experimentation and Analysis
We analyzed the data we obtained from December and continued to see what we could further improve 
from what we had done. 

Experiment 1:
From Experiment 1, we were able to establish that the permanent marker used to draw the grids caused 
chemically induced spotting on the peel. There were spotting around the permanent marker and, 
consequently, the spotting spread to the rest of the banana peel. 

Experiment 2:
From Experiment 2, we carried out an experiment to establish polyphenol induction attributable to 
temperature-induced spotting. In this experiment, the bananas had spotting all over with no patterns and the 
ends turned brown. 

From the two experiments carried out, we were able to conclude that banana peels spot from chemical- and 
temperature-induced stresses. However, the spotting patterns are different. In chemically induced spotting, 
the spotting started around the chemical stress area and spread throughout the banana. In contrast, for 
temperature-induced spotting, the spotting started all over. Additionally, the spotting on the banana with 
chemical stresses spotted faster. 

From what we found out, bananas get affected by temperature and pressure. As a continuing work, we plan 
to carry out more studies with bananas from different regions. Subsequently, we would also like to do 
experiments in different environments to further advance our research. 

Nematpour, F.S., Haghbeen, K., Babaei, K., Jazii, F.R., Nouraeen, O., Yancheshmeh, M.B., 
n.d. The Banana Pulp Polyphenol Oxidase is a Tyrosinase - SciAlert Responsive 
Version. https://doi.org/10.3923/jbs.2008.526.533

Marriott, J., Palmer, J.K., 1980. Bananas — physiology and biochemistry of storage and 
ripening for optimum quality. C R C Critical Reviews in Food Science and Nutrition 
13, 41–88. https://doi.org/10.1080/10408398009527284

Peroni-Okita, F.H., Cardoso, M.B., Agopian, R.G.., Louro, R.P., Nascimento, J.R.., 
Purgatto, E., Tavares, M.I.B., Lajolo, F., Cordenunsi, B.R., n.d. 2013. The cold storage 
of green bananas affects the starch degradation during ripening at higher temperature -
Carbohydrate Polymers 96:137-147.
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Abstract of the Presentation 
Title An attempt to make the tissue transparent in amphibia

Background

Tissue transparency of organisms has been done for a long time. However, the conventional method was based

on the premise that it is combined with an appropriate dyeing solution. Therefore, various restrictions existed in

using these methods for the current life science. Thus, in recent years, a tissue transparency method suitable for

fluorescence observation has been developed. In 2014, a method used for mouse whole-body clearing and 3D

imaging, called CUBIC (Clear, Unobstructed Brain Imaging Cocktails and Computational analysis), was 

developed. (Susaki et al. 2014, Taninaka et. Al 2014) This method has been used only for the transparency of

mammals so far.

Purpose of the research

The purpose of the research is to establish the method to observe the whole-body of Amphibia in
order to research its anatomy. For that purpose, we used the method named CUBIC (Clear,
Unobstructed Brain Imaging Cocktails and Computational analysis), which is using for
whole-body clearing and 3D imaging in mouse (Susaki et.al 2014, Taninaka et.al 2014) so that we
can observe its skeleton and body. 

Research plan  
We are researching about the method to observe the whole body of Amphibia by using CUBIC 
solution. In 2017, we succeed to clearing the foreleg of Axolotl (Ambystoma mexicanum). This year,
we attempt to bleach skin pigment and clear whole-body of Axolotl (Ambystoma mexicanum),
African clawed frog (Xenopus laevis), and Japanese fire belly newt (Cynops pyrrhgogaster). We
used  hydrogen peroxide solution and sodium hydroxide to bleach (Harashima 2015) 

Results of the study Report of progress can also be acceptable

We already verified that the progress of clearing in African clawed frog was advanced. However, we are
still doing the method in Axolotl and Japanese fire belly newt. We predict that the method will
effective in those two samples.

Yamagata prefectural Yamagata east  
senior high school

Future study plan

We want to do fluorescent staining and computational analyzing to observe the samples clearly.

References

1. Etsuo A. Susaki, et al. "Whole-brain imaging with single-cell resolution using chemical 
cocktails and computational analysis , Cell, 2014 

2. Kazuki Taninaka, et al. “Whole-body imaging with single-cell resolution by 
tissue-decolorization”, Cell, 2014 
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Abstract of the Presentation
Title

Study of the reproductive condition of Marbled Crayfish (procambarus fallax forma virginalis)
Background

Marbled Crayfish (procambarus fallax forma virginalis) has been attracting attention as a research subject can be
parthenogenesis. But spawning conditions is not clear. So Ì decided to examine the reproductive conditions. 

Purpose of the research

Reproductive control of Marbled Crayfish to perform parthenogenesis
Research plan

In the first study, it was in the same conditions of light and temperature in all Marbled Crayfish, and the size of
the individual were divided to large, medium, small. At the time of the water changes, Ì changed the water
temperature of each of the individual. 
In the second study, I’m planning to examine what kind of hormone is affect the spawning of the individual by
performing the hormone injection.

Results of the study Report of progress can also be acceptable
In the experimental period of 213 days, two individual which have the water temperature at the time of water
change to 20 degrees, and three individuals which have the water temperature at the time of water change to 15
degrees has been spawning. From this, Ì consider changes the light -dark cycle is independent of the spawning.
Also, Ì consider changes in water temperature is condition of spawning, because individual with a change of
water temperature spawned. In all individual which spawned, four were about 5 centimeters and one was about 1
centimeter. So Ì consider Marbled Crayfish is likely to lay eggs from growing to a size of 5 centimeters from 4
centimeters.

Future study plan

Ì am considering the study to perform injection in order to examine what kind of hormone is affect the spawning 

of the individual.
References
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Threat of the first record and freshwater ecosystems of Mamo krebs in western japan
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Abstract of the Presentation
Title Attempt to reduce health damage caused by pollution of drinking water in Africa.

Background

Depending on the African region people heard that they are using dirty water as drinking water and that health 

damage is occurring. Clean drinking water is supplied in some areas by various assistance, but in many areas,

diffusion and penetration are hindered by cost and convenience.

Purpose of the research

In Africa reduction of health damage caused by using dirty water as drinking water. Therefore, we would like to

propose a low cost, highly convenient water quality purification system.

Research plan

First, investigate the method of water quality purification in Japan and search for low cost and high convenience.

Next, it is judged whether or not purification of water quality has been performed.

Results of the study Report of progress can also be acceptable

It was found that PET bottle filter can be made from local materials. As a result, it turned out that dirty water can

be made transparent to some extent by mud and the like. Currently, I examined the presence or absence of E. coli

which is the main cause of health damage. When the amount of Escherichia coli is reduced to a certain extent, it

becomes difficult to detect, so I feel that it is necessary to try detection by membrane method or fluorescent 

staining.

Future study plan

In future, I would like to investigate the reduction rate of Escherichia coli. It is also necessary to investigate the 

durability of the PET bottle filter. If removal of E. coli by PET bottle filter is insufficient, we would like to 

consider combining antimicrobial substances that can be procured locally.
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Abstract of the Presentation
Title Functionality of Manuka Honey as Observed through Ulcerative Colitis Model Mouse

Background

Manuka has been used for its medicinal properties by the Maori for centuries. Since the 
introduction of bees, its honey has been used as a natural medicine. A member of the biology 
club heard from his host family, during a farm stay in New Zealand that the Maori say “a lick of 
honey to treat a cold.” Since the biology club research theme is the antibacterial effect of natural 
foods using microorganisms (eubacteria) , research followed naturally.

In a 2014 study using food poisoning as a marker, it was reported that the antibacterial activity 
of Manuka honey (henceforth referred to as MH) is methylglyoxal (MG).

In 2015, Changes by the Consumer Affairs Agency to the Food for Specified Health Uses 
(FOSHU)/ Foods with Function Claims (FFC), led to study in the use of MH’s high antibacterial 
strength in self-care. When high grade MH containing a large MG content was administered to 
mice, the intestinal flora balance was improved (the advantage of good bacteria), and it was 
reported to have superior functionality to beverages containing lactic acid bacteria.

Then, in 2016, when low grade MH with low MG content was administered to mice together 
with oligosaccharides, they were found to have the same functionality as the high grade MH. In 
addition, it was shown to improve the intestinal flora balance after damage caused by ingestion of 
artificial sweetener (NAS).

Furthermore, in 2017, when low grade MH with low MG content was administered to mice 
together with dietary fiber, the intestinal flora balance improved further.

Purpose of the research

To test the hypothesis that the study on the improvement in the balance of intestinal flora due 
to MH is functional. In order to verify the functionality, we used the method for therapeutic drug 
development involving evaluating its efficacy on animal models of disease.

Research plan

The animal models of disease were ulcerative colitis mice, prepared by (non-forced) feeding 6 
week-old C57BL males 0.8% DSS (sodium dextran sulfate) aqueous solution for 2 weeks. Mice

with diarrhea and bloody stools were judged to have ulcerative colitis (reset intestinal flora). 
The efficiency was evaluated for low grade MH 100 (100mg/kg) (Manuka Health Co., Ltd.), 

water soluble dietary fiber dextrin (hereafter referred to as Dex), and Dex supplemented MH. 
These were converted to the daily intake of a 60kg person and force fed to the ulcerous colitis 
mice once a day for two weeks.

The pharmacological effect was judged by profile evaluation of the intestinal flora (T-RFLP:16S 
r RNA);  the physiological evaluation of blood components (red blood cell count for anemia, 
white blood cell count for inflammation) and weight; and the histological evaluation by observation 
of mucosal lesions using HE staining.

Results of the study Report of progress can also be acceptable

The profile evaluation showed that in ulcerative colitis mice , administration of Dex
provided food for good bacteria, while opportunistic and bad bacteria decreased. Likewise, 
administration of low value MH , despite its small active antibacterial ingredient, increased good 
bacteria and suppressed opportunistic and bad bacteria. However when Dex supplemented with 
MH was administered, the intestinal flora balance of good, opportunistic and bad bacteria was 
improved and bifidus bacteria appeared. Fig.1

Furthermore, the physiological evaluation also showed a high medicinal effect in the Dex 
supplemented with MH . From their ulcerative colitis state, an increase in red blood cell count 
(decreased anemia) a decrease in white blood cell count (decreased inflammation) and the best 
weight recovery were observed. (Fig. 2)

Finally, the histological evaluation also showed a high medicinal effect of the Dex 
supplemented with MH . The large number of neutrophils and inflammatory cells observed in 
mucosal lesions of ulcerative colitis showed it to have the greatest effect.

From these results, we thought that Dex with low grade MH would show high functionality as a 
self-care health food (the maintenance and promotion of health).

Future study plan

By improving the intestinal flora, intractable diseases may be overcome. Using other mammals 
such as mice in diseased animal models is significant. I wish to pursue self-care through the 
study of different combinations of ingredients on intestinal flora at university.
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Abstract of the Presentation 
Title Do dragonflies show spatial awareness?

Background

Today, most researchers have been researching the wing structure of dragonflies, but the ecology of 

dragonflies has not been researched actively. However, I want to research dragonfly ecology.

One method for studying animal behavior and cognition is by using a “Morris water maze”. (*1) So I decided 

to design something like it to test whether dragonflies show spatial awareness.

Its purpose is to aid investigation of how animals recognize space with their senses.

Dragonflies can recognize the colors red, blue, and green. (*2). So my experiment uses balloons with these 

colors.

Purpose of the research

Do dragonflies use colors or shapes to build awareness of space?

Research plan

1st, partition a space and put one red balloon in that space. (*3) 
2nd, release dragonflies and let them fly around the space, and then catch them. 
3rd, set the balloon at another point and set a blue balloon apart from the red one. 
4th, release the dragonflies again and observe where they fly. (*4) 

Results of the study Report of progress can also be acceptable

I predict that we could have four possible results from this research; (*5)

1: Fly around the red balloon

2: Find near the place where they flew the first time

3: Fly around the blue balloon.

4: Fly around an unrelated place.

Each possible results has its own possible conclusion

1: Dragonflies remembered the color.

2: Dragonflies remembered its location information.

3: Dragonflies remembered shapes.

4: None of the above.

Future study plan

The final purpose is to understand what dragonflies use when they decide where to fly. In order to understand

that, I need to know whether the answer is colors or shapes. I would research what the physiology is related.

(for example, genes, protein, neuron etc)

References

About Morris water maze
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Abstract of the Presentation 
Title Analysis of the structures that perfume citral inhibits gene mutation

Background

Akita prefecture, where we live has been famous for its high mortality rate of gastrointestinal cancer[1].

One of the causes of canceration of cells is gene mutation[2]. Therefore, we would like to contribute to the 

maintenance and improvement of health by screening substances that inhibit gene mutation from foods.

Citral is the main ingredient of essential oil contained in lemon grass and others. It is contained in the 
pericarp of lemon and is widely used as a perfume for foods such as drinks and sweets.

In the previous studies, citral inhibited gene mutation by hydrogen peroxide, clarified that 
both the aldehyde group and the adjacent carbon-carbon double bonds are necessary for its effect, 
and its effect is antioxidant action, not promoting recombinational repair.

Purpose of the research

      We investigated which structures in citral have the effect of inhibiting gene mutation. The

information enables us to screen substances which have the same effect out of many perfumes efficiently. In 

addition, in aiming the application to foods in the future, it is essential to reveal the structures and the mechanism 

that provide the effect and present them as a scientific base to gain the understanding of consumers.

Research plan

Yeast strains. The strain used in this study is haploid YAS106 (Saccharomyces cerevisiae : MATa ade2-1

lys2-1 ilv2 ura3-52 leu2-3,112 V-11::LYS2 V-565::ADE2)[3,4].

Single yeast colonies on Rich medium (YPD) plates were inoculated into 5 mL of YPD medium and grown 

for 3 days at 30oC. Mutagen and substances (acrolein monomer, trans-crotonaldehyde, cis, trans-2,6-nonadienal,

trans-2-pentenal, or trans-cinnamaldehyde) were added to cells and cells were cultivated for 3 hours by 30 oC. 

The mutagen used in this study is the hydrogen peroxide (H2O2). Appropriate dilutions were plated on YPD and 

synthetic complete (SC) canavanine-containing plates. The colonies were scored after 3 days. Gene mutation 

frequencies were calculated by the ratio of the number of cells on the SC plate to that on the YPD plate.

Results of the study Report of progress can also be acceptable

We used acrolein monomer, which is substance whose structure is composed of only aldehyde group and

adjacent carbon-carbon double bonds in order to verify whether having these structures is a sufficient condition to 

Akita senior high school

inhibit gene mutation by H2O2. In the presence of only H2O2, yeast gene mutation frequency was increased, and it

remained high in the presence of H2O2 and acrolein monomer. It means that having aldehyde group and adjacent

carbon-carbon double bonds is not a sufficient condition to inhibit gene mutation, suggesting the possibility that 

other structures may also be related to citral’s effect. We therefore focused on methyl group which adjacent to the

carbon-carbon double bonds, and conducted the following experiment in order to verify the sufficiency of it. We

conducted the same experiments with trans-crotonaldehyde, which is substance composed of adjacent structure of 

aldehyde group, carbon-carbon double bonds, and methyl group. The increased yeast gene mutation frequency by 

H2O2 decreased by that of spontaneous mutation in the presence of H2O2 and trans-crotonaldehyde. The result 

suggests that having adjacent structure of aldehyde group, carbon-carbon double bonds, and methyl group is a 

sufficient condition to inhibit gene mutation. We therefore conducted the following experiment in order to verify 

the necessity of the methyl group.

Cis, trans-2,6-nonadienal is substance which does not have methyl group at the 3-position and have alkyl 

group similar to that of citral. The increased yeast gene mutation frequency by H2O2 remained high in the presence 

of H2O2 and cis, trans-2,6-nonadienal. It means that the having methyl group at the 3-position is a necessary 

condition to inhibit gene mutation. However, there remains a possibility that other hydrocarbon group besides 

methyl group at the 3-position shows the same effect, we therefore judged that the possibility warranted 

consideration, and we conducted the following two experiments.

Trans-2-pentenal is substance whose structure, in trans-crotonaldehyde, methyl group at the 3-position, is 

substituted by ethyl group. On the other hand, trans-cinnamaldehyde is substance whose structure, in 

trans-crotonaldehyde, methyl group at the 3-position, is substituted by phenyl group. The increased yeast gene

mutation frequency by H2O2 remained high in the presence of H2O2 and trans-2-pentenal or trans-

cinnamaldehyde. The result suggests that other hydrocarbon group besides methyl group at the 3-position cannot 

show the effect.

Future study plan

We have revealed that the structure which aldehyde group, carbon-carbon double bonds, and methyl group 

are all adjacent relates the effect of inhibiting yeast gene mutation by H2O2. We would like to screen substances 

expected to have the same effect as citral and trans-crotonaldehyde based on the structures.

References
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of a rare genetic disorder - Hutchinson-Gilford Progeria 
Syndrome (HGPS)

Children with progeria or Hutchinson-Gilford Progeria Syndrome (HGPS) normally have proper looks while 
they are born. At the age of 9 to 24 months, infected children start to show symptoms of progeria, resulting in 
limited growth, loss of hair, weight loss, and skin aging. They also develop a disproportionate small face to the 
body. Most importantly they receive an unexpected cardiovascular disease  (atherosclerosis). Higher risk of heart 
disease meant an expected life expectancy is somewhere between 8 to 21, with an average of 14.6 years. The 
chances of occurring 1 in 4 -8 million people with 2-3% of it happening to the parents. This condition is called 
mosaicism where the parent has the genetic mutation in a small part of the cells, but doesn’t have the disease.
183 children have been registered in the patient list, 16 of them are from the United States. With estimated about 
400 related patients around the world.

People suffer from Progeria even before it was discovered in 1886. The patients who suffer from Progeria face 
medical and psychological challenges. 

We will research the main causes of the disease, how it was inherited, and effects of the disease (both 
psychologically and effects on human body system). Thereatments and how well does it work. Then 

Ways to prevent and slow down the disease

)

According to our research, scientists haven’t come up with a proper or complete treatment for Progeria. 
However, there is a successful treatment that uses a drug called farnesyltransferase inhibitor (FTI) which makes 
significant improvements in bone structure, weight gain, and the cardiovascular system. This treatment prevents 
the progeria to block the normal cell function and cause harm to the molecule that attaches protein.

Conduct more in-depth investigation on treatment options. 

Ayeyarwaddy International School
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Depression Treatment

Depression is a mental illness which is also known as major depressive disorder. Most of the people see 
depression just as sadness. Depression is more than just feeling down. Depression causes a tenacious feeling of 
misery and loss of interest in activities, in addition, it feels like you will never get out from a dark shadow that 
has been following you around. Depression isn’t a weakness or something that can be overcome with willpower, 
it can cause serious effects and require a long term treatment. Scientists agreed that depression is a brain disorder, 
but every feature of daily living can cause depression such as marriage, fear, friendships, career, genetic 
characteristics, change in hormones, stress, substance abuse, etc.. is deal by this disease. Current depression
treatment includes medications, social support from family members or friends, exercising to make your brain 
feel good and activate the growth of new brain cells, good nutrition like eating well and enough to get energy, 
sleeping can affect moods when you don’t get enough sleep your depression will be much worse. Treating 
depression isn’t an easy treatment, it’s a long term treatment. 

As time goes on the number of people who are diagnosed with depression is increasing. The medicine given to 
treat depression has many side effects and does not work for everyone. Some of the side effects of antidepressants 
are fatigue, insomnia, blurred vision, dizziness, anxiety, and nausea. These antidepressants can also cause a
person to have suicidal thoughts. The medicine is supposed to get rid of the suicidal thoughts. These side effects 
can also be due to taking the wrong medication. Many people don’t get the right medication at their first try. This 
is why we want to find a way people can find the right medication with fewer side effects.

We will first find the main reason why these treatments do not work for everyone. Then, find information about 
how the brain of a person who has depression works. Next, find out if we can or can’t do something in the brain 
to treat depression. If there is something in the brain that is involved in the mental illness, we will research for 
ways to try to change the part of the brain that makes a person to have depression painlessly and without a lot of 
side effects. Lastly, see how well it works on some patients and see what the side effects are. It has severe side 
effects or not? Is it a better treatment?

Ayeyarwaddy International School

 

According to our research, there is a part of the brain that involves depression. With this information, scientists 
have found a treatment that would be able to change the part of the brain that is responsible for depression. The 
treatment is called the transcranial magnetic stimulation. This sends a magnetic pulse to the nerve cell in the brain 
which is responsible for depression. This treatment works, but there are some serious side effects to it. Thus, 
scientists do not think this is the best way to treat depression since it has a lot of side effects. There is more 
research to be done.

The treatment side effects are really severe, even though it is an alternative treatment for people who cannot find 
other treatment. We need to look more over about what the change in the brain for those diagnosed with 
depression. Also, find treatments that can prevent the side effects of these treatments. Also, maybe we can find a 
medication that everyone can take that would stop them from having depression in the first place. Other things 
we could do in the future to help people with depression is changing the environment that is making them 
depressed.

References
https://www.healthline.com/health/antidepressant-side-effects#Atypical-antidepressants-
https://www.webmd.com/depression/experimental-treatments-depression#1
https://www.helpguide.org/articles/depression/depression-treatment.htm/
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Abstract of the Presentation

Title Moss eating stone ~Moss eating helps humanity~

Background

Since the Industrial Revolution, the world population has been increasing steadily. According to the forecast of

the world-population announced by the United Nations in 2017, it will reach 8.6 billion by 2030, 9.8 billion

by2050, and 11.2 billion by 2100.

One of the most serious problems about the overpopulation is the food-shortage. The United Nations Food and

Agricultural Organization recommended, in its report “Edible Insects” focusing on the role insects in foods and

ingredients, food insects, which made the world have interests in it. Though food insects is considered to be an

excellent ingredient in terms of protein source supplementasion, we cannot deny that it will cause not only

ecological changes by overfishing but serious effects upon the forest-resource. Besides, not a few people have an

eversion to insects, so making food insects popular among the people will face a high mental barrier.

Instead of food insects with such demerits, I would like to suggest “moss”.Especially, the merit of “moss” is

that it can take nutrients from rock, as well.

Purpose of the research

Our purpose is to popularize various kinds of moss as useful and available ingredient. 

In order to achieve this purpose, we are to aim to establish a method for sorting suitable moss for eating, 

evaluating the tastes and texture when eating moss and a basic research on moss cooking method for edible use

and, moss we are to eat is one we generally can get in peoples living aria. 

Research plan

(1) Establishment of sorting method suitable for edible moss: With plurality of moss sample, we examine the

process from gathering to cooking and establish criteria suitable for foods. Specifically, A) Status at the time of

collection/ B) Sand stone cleaning situation due to water washing/ C) Under-treatment situation against

pseudo-root removal etc, will be verified.

(2) Evaluation of taste and texture by actually eating: Evaluation the taste and texture etc by cooking or (boiling)

moss sample in order to judge whether it is edible or not through the evaluation (1). Evaluation is to be done by

numerical value, and highly evaluated one should be selected.

(3) Basic research on moss cooking method: Based on the evaluation (1) and (2), we will study how to make it

easier to eat. Specifically, by comparing the state of moss-cross-section by the different boiling-cooking-method,

we will study the cooking method which makes it easier to eat.

Results of the study Report of progress can also be acceptable

(1) Establishment of sorting method suitable for edible moss: As a result of water washing, the 6

kinds of sampled mosses, as for the mosses Conocephalum (Marchantiales Conocephalaceae 

Conocephalum conicum) and Polymorpha (Marchantialse Marchantiaceae Marchantia polymorpha), 

we could clean the sandstone cleanly. As for other mosses (especially small mosses in particular), we 

cannot sufficiently remove sandstone and it turned out not to be suitable for eating.

(2) Evaluation of tastes and texture actually eating: Regarding Conocephalum, although it has a little 

bit bitterness, it is nearly tasteless, and refreshing scent, it is easy to eat. Some methods to make it soft 

and easy to eat, however, necessary because it is slightly hard to eat. General review 3.5/5 points. 

Regarding Polymorpha, we felt little taste and smell, but we felt astringent. Taste like strong green

tea. General review 3.0/5 points.

(3) Basic research on moss cooking method: Currently under study. Based on the result of (2), we 

found that basically it is almost tasteless (only a slight bitterness), texture and throat trauma are 

problems. In order to make the moss itself soft and crispy, we think it is proportional to the heat 

calorific value ( heating time in the case of boiling cooking, heating time), so the ideal boiling time is 

determined by the correlation between boiling time and observing moss-cross-section and texture. In 

order to neutralize some bitterness and astringency, it is predicted that taste improve by cooking with 

weak acid solution (vinegar and sodium citrate aqueous solution) carried out.

Future study plan

In the future, we will study how to control the environment for growing Conocephalum and Polymorpha which 

we could judge to be suitable for eating. Specifically, we will compare the relation between the type and 

components of rock that Conocephalum and Polymorpha will grow and the relation between moss growing 

conditions, taste and texture etc. In the future it will be possible for us to selectively and reasonably propagate 

breeding moss which is suitable for eating by selecting the appropriate rock.
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Abstract of the Presentation

Title Cyanobacteria living in fresh water, which contribute to the supply of dissolved 

iron from the land to the sea.

Background

Iron is one of the most important substances for many kinds of living things. However, there is a lack of dissolved

iron in the sea, because iron precipitates when it flows into the sea from land. If there are substances which form

complexes with iron, they prevent iron from precipitating, and the supply of iron increases. These substances are

called organic ligands. A previous study shows that substances produced by microorganisms such as cyanobacteria

in the sea function as organic ligands which combine with ionic iron and form complexes. We think that

substances produced by cyanobacteria in fresh water can do the same thing.

Purpose of the research

Last year, experiments showed that substances produced by cyanobacteria form complexes with iron when put

into seawater. However, the experiments were conducted in an artificial environment, so they cannot completely

represent nature. We focus more on the natural environment. We conducted experiments to see whether

cyanobacteria which live in fresh water form complexes with iron in nature. When we put these into seawater,

cyanobacteria contributes to the supply of dissolved iron to the sea. The big differences between experiments this

year and last year are that though our seniors used artificial solutions, we use natural water.

Research plan

At first, we measured the concentration of dissolved iron in a pond using phenanthroline in order to determine

how different the concentration of dissolved iron which our seniors used was to that in nature. However, the

concentration of dissolved iron in the pond was too low to measure using phenanthroline (Fig.1).

Therefore, in order to make accurate measurements, we used the “concentration method”, a method of measuring

the concentration of dissolved iron after first concentrating the water samples. First, we measured the

concentration of dissolved iron when half the water was evaporated, then we calculated the real concentration

using the concentration rate. After that, we compared the concentration of dissolved iron measured by using

“concentration method” and not using it, but these two values did not agree (Fig.2). Then, we completely

evaporated the water and dissolved the residual iron with concentrated HCl (Fig.3). However, the value calculated

using the “concentration method” and not using it did not agree (Fig.4).

Hyogoo Prefecturall Kakogawaa Higashii Highh School

We thought the phenanthroline method’s precision was limited by our equipment, so we cooperated with Kobe

University and used an ICP mass spectrometer. Thus, we developed a method to examine cyanobacteria’s

contribution to the supply of dissolved iron with a model more similar to nature.

First, we collected cyanobacteria, isolated one type, and cultured it in culture fluid that lacked iron. Second, we

mixed water from the pond and soil. We concentrated the pond water by evaporating half of it, mixed the soil with

the water, and used the clear top layer of water. Next, we added cyanobacteria in a variety of ratios (Table 1) to the

pond water, soil water, or deionized water. Samples rested for one day. Then sea water was added in order to make

iron which did not form complexes with substances produced by cyanobacteria sink. Lastly, we measured the

concentration of dissolved iron in the samples using inductively coupled plasma mass spectrometry (ICP-MS).

Results of the study Report of progress can also be acceptable

Fig.1 shows the measured iron concentrations in the water at field study sites. This means that last year’s 
research was conducted at high iron concentrations - about thirty times as high as measured in the natural 

environment.

Next, we tried to control iron concentrations by concentrating solutions (Fig.2), but we could not get accurate 

results. Measuring the iron residue from completely evaporated solutions showed same results (Fig.4).

The results of research using cyanobacteria are shown in Fig.5 and Fig.6.

We could not find whether cyanobacteria increases dissolved iron levels in the sea, but comparing seawater

solutions and deionized water solutions shows that we succeeded in reproducing natural environmental 

conditions. Because dissolved iron concentration in the deionized water solution was higher than that of the 

seawater solution, it is probable that iron ions precipitate out of solution in seawater.

Future study plan

During this study, we could not measure the concentration of dissolved iron accurately because of the 

presence of other metal ions as a result of our lack of advanced treatment procedures. Therefore, we

plan to use chelate resin immediately to remove the unnecessary ions, and make measurements again.

Then, we want to demonstrate a mechanism of supplying dissolved iron to the sea by cyanobacteria 

living in fresh water.
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1) Masashi Natsuike, Tetsuroh Kikuchi, Lee Ying Ping, Hiroaki Ito, Manabu Fujii, Tihiro Yoshimura, Tohru 

Watabe. Iron’s scientific forms and available for species in natural water. vol 3, No.2, pp-197-210.

2) Shun Kinoshita, Shuuma Takahashi, Yusuke Tamenori, Ayuka Maeda, Mayuko Yamabata. A supply of iron 

dissolved in the sea by Cyanobacteria living in fresh water. Kakogawa Higashi High School Student’s Research 

Proceedings: vol.11, pp.19-22, 2018.

3) Masayuki Watanabe. Japanese Algae Illustrated Book. Seibundoshinkohsha, 2007

4) National institute of environment, microbial preserving facility list of Pei-land,

http://mcc.nies.go.jp/02medium.html.

5) Yosuke Yoshimura. Measurement of iron with phenanthroline absorbance.
http://kuchem.kyoto-u.ac.jp/ubung/yyousuke/uebung/chemusb/chemusb2.htm,2013.

Hyogoo Prefecturall Kakogawaa Higashii Highh School

0.13

0.19

0.16

0.044

0

0.1

0.2

River of the
lower pond

Central pond River of the
upper pond

Sea

D
is

so
lv

ed
 ir

on

[ppm]

0.13
0.19

0.16

0.044
0.01

0.4

0.023
0.067 0.073 0.089

0.0033 0.0077
0

0.2

0.4

River of the
lower pond

Central
pond

River of the
upper pond

Sea 0.01ppm
iron

solution

0.4ppm
iron

solution

D
is

so
lv

ed
ir

on

Concentration method Non-concentration method

[ppm]

Hyogoo Prefecturall Kakogawaa Higashii Highh School

Cyanobacteria  :  Pond water or Soil water
A 0  :  1   (No cyanobacteria)
B 1  :  1
C 1  :  2
D 1  :  5
E 1  :  10

0.039
0.007

0.13

0.016 0.02

0.23

0

0.1

0.2

0.3

Pond 0.01ppm
iron solution

0.4ppm
iron solution

D
is

so
lv

ed
 ir

on

Concentration method(average) Non-concentration method

[ppm]

Drying Hydrochloric
acid 

Deionized
waterIron compounds Iron ions

DIron solution

－28－



HHyogo Prefectural Kakogawa Higashi High School

 

 
 
 
 
 

 

 

0

4

8

12

16

20

0 5 10 15 20 25

D
is

so
lv

ed
 ir

on

Volume of cyanobacteria

Pond water

Sea water Deionized water

[ppb]

[mL per 80mL sample]

0

40

80

120

0 5 10 15 20 25

D
is

so
lv

ed
 ir

on

Volume of cyanobacteria

Soil  water

Sea water Deionized water

[ppb]

[mL per 80mL sample]

 B C E DA 

A E D C B 

Areas
Physics Chemistry Medical Science Biology Earth Science

Mathematics Information Computer Others( )

Participant’s Information

Representative’s Name Hong Inpyo

Member Yuna Tawara Ayaka Kumano

Supervising Teacher
Name Seichi Tokunaga

Abstract of the Presentation

Title About “Koji  mold”

Background

Our school uses a lot of paper and throws away paper in large quantities. So we want to not just throw away old

paper but recycle for it to help environment.

We tried to form glucose from used paper by using Koji mold.

Purpose of the research

We couldn’t form glucose from used paper using Koji mold. So we decided to research whether Koji mold has

UV.

Tolerance to study if our variant of Koji mold can decompose used paper (cellulose). We also studied the effect

of Amino acids on Koji mold growth.

Researchplan

We tried to form glucose by using Koji mold. But we couldn’t get it to work. So we are searched whether Koji

mold has UV tolerance to study if our variant of Koji mold can decompose used paper (cellulose).

We made and graph to show the difference between growing it under UV light and without UV light.

We also studied the effects of amino acids on Koji mold growth.

Results of the study Report of progress can also be acceptable

We shined UV light on Koji mold for a week but it survived.

Koji mold broke down cellulose with the addition of amino acids. Koji mold exposed to UV form glucose from

used paper the some as Koji mold which wasn’t exposed to UV.

Future study plan
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Abstract of the Presentation 
Title ”Seabuckthorn is our choice”

Background

Seabuckthorn provides 80% of the national fruit sources in Mongolia. That means almost all of the population of 

Mongolia is using seabuckthorn at some point in their daily diet. Conventional home remedy use of 

seabuckthorn is to get the nutritions out of seabuckthorns, which include Vitamin C and oil. We all know Vitamin

C and oil are essential component of diet for community who get through the relativley harsh cold weather, such

as that of Ulaanbaatar’s. Considering the benefits of seabuckthorn are true, we wanted to see whether

seabuckthorn is rich in Vitamin C and oil, thus helping Mongolian mass population to permeate these nutritions. 

Purpose of the research

Our motivation of this research is to prove that seabuckthorn indeed contains Vitamin C and oil.

Research plan

1. Studied which species of seabuckthorn grows in Mongolia which turned out Hippophae rhamnoide

2. Students went over other similar reaserch for reference

3. Corn starch Iodine test experiment of wild type of seabuckthorn

4. Compared different major brands of seabuckthorn juices for sample

5. Emulsion test on seabuckthorn fruit and seed

Results of the study Report of progress can also be acceptable

In the result of series of experiements, wild type of seabuckthorn fruit came in first in terms of Vitamin C and oil 

richness. Juxtaposition of different brands of seabuckthorn juice revealed that Vitamin C and oil amount of these

brands were relative. 
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Future study plan

We are planning to study more additional nutrients seemingly found in seabuckthorn. For example, seabuckthorn

is said to contain more oil types such as Omegas. 

References

- Study on the Sea-Buckthorn (Hippophae rhamnoides L.) Preparation Forms Destined 
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Abstract of the Presentation

Title Evolutionary strategies of different leaf phyllotaxis growth patterns in plants

Background

We usually see a lot of weeds spring up at the sports field on campus. Sunshine is an important effect element on

the growth of the plant. But there are various leaf phyllotaxis in nature, and we wonder how they absorb the most

energy of sunshine and prevent themselves from the damage of ultraviolet ray. Therefore, we choose two

common types of leaf phyllotaxis, which are Opposite, and Alternate, to investigate the similarity and different.

Finally, those experimental results will be applied to green building and biomimic technology.

Purpose of the research

1. Observing the growth pattern of herbaceous plants , Opposite or Alternate.

2. Quanting the data of these herbaceous plants.

3. Investigating the similar place and different place of Opposite and Alternate.

4. Producing the model of Opposite herbaceous plants and Alternate herbaceous plants.

Research plan

I. Research hypothesis

Our research will compare the data of Opposite herbaceous plants with Alternate 

herbaceous plants.

The definition of leafs’ layer: the bottom of the plant is “1”, and the number of levels is 

increasing.

1.Herbaceous plants have a common growth pattern

(1)The angle between petiole and stem of plants will decrease as the level increased.

(2)The angle between petiole and stem of plants will maintain at 90°.

(3)The leaf area will gradually increase with the increasing level.

(4)The internode length of plants will decrease as the level increased.

(5)Every 3 or 4 levels, the leaf whirl angle is totally 360°(±10°).

Histogram 1

II. Research species

1. Opposite herbaceous plants—Plectranthus amboinicus (Picture 2)

2. Alternate herbaceous plants—Solanum nigrum Linn (Picture 3)

.Research process

1.Searching for Opposite herbaceous plants or Alternate herbaceous plants on campus

2.Taking pictures of the plants

3.Preliminary data analysis

Using the software, Geogebra, to quant the plant data which includes the angle between petiole and stem, the

leaf area, the internode length, and the leaf whirl angle.

4.Investigating the similar place and different place of Opposite and Alternate.

5.Using Excel to analyze the data.

6.Producing the histogram after average the data of each species.

7.Producing the model of Opposite herbaceous plants and Alternate herbaceous plants.

Results of the study Report of progress can also be acceptable

1.The angle between petiole and stem

(1)Opposite herbaceous plants

According to Histogram 1, the angles between petiole and stem do

not show much difference in each level. Additionally, some angles

are bigger than 90°

(2)Alternate herbaceous plants

According to Histogram 2, the angles between petiole and stem do

not show much difference in each level. It will also maintain at 90°.

New Era International school of Mongolia
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2.The leaf area

(1)Opposite herbaceous plants

According to Histogram 3, there are two levels, which are level 4 and

level 7, and subject have the larger leaf area in this species.

(2)Alternate herbaceous plants

According to Histogram 4, there are three levels, which are level

12, level 23, and level 34, and subject have larger leaf area in this

species.

3.The internode length

(1)Opposite herbaceous plants

According to Histogram 5, only at level 3 does subject have the

largest internode length and then it will decrease as the level

increased.

(2)Alternate herbaceous plants

According to Histogram 6, there are three levels, which

are level 21, level 28, and level 31, and subject have

larger leaf area in this species. We can find that these levels

are the tip of plants, so it will roughly increase as the level

increased.

Figure 2

Figure 1

4.The leaf whirl angle

(1)Opposite herbaceous plants

Figure 1 is the top view of Plectranthus amboinicus . We can find

that the angle between the leaves of the same level is 180°(±10°).

Every 4 leaves’ whirl angle is totally 360°(±10°), which causes many

crosses in this picture. Every cross is also regular. 

(2)Alternate herbaceous plants

Figure 2 is the top view of Solanum nigrum Linn. We can find that it

has similar growth patterns to Opposite herbaceous plants, which

means the two leaves’ whirl angle is 180°(±10°). For example, level

6 with level 10, level 8 with level 12, and level 13 with level 16.

After finding this phenomenon, we decided to draw the top view of Whorled plants. So we took Allamanda

cathartica Linn (Picture 4)as an experiment, leading to Figure 3.

We realize that every level's leaves appear to be more regular the specific area than Opposite.

Future study plan

First, we will experiment with the other species of Opposite, Alternate, and Whorled plants. We expect to find 

the similar conclusion in order to increase the persuasiveness of this report. Second, we hope to find the spiral of 

Alternate-plants growth patterns.
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Abstract of the Presentation

Title Let Microorganisms Help Us to Clean the Urinal

Background

Through making urine, mankind metabolizes Nitrogen-containing waste. Proteins and urea are decomposed by

microorganisms to ammonia (NH3). When left in a toilet, ammonia is the main culprit in the formation of toilet

odor. Especially when the flushing system is not good, urine accumulates under urinal which makes people

cannot endure (Figure1).

Yet common solutions nowadays, such as physical absorption, chemical neutralization, sensory paralysis, not

only fail to solve the problem effectively but also waste a lot of human and water resources. Also, biological

nitrogen removal method is acknowledged to be a more economical, efficient method, and regarded as the most

promising wastewater treatment method, so that we came up with the idea that decomposes toilet odor with

biological degradation.

Therefore, this study aims to solve such problems by biodegradation—cultivating microorganism which can

produce degradation, an all-natural way to thoroughly solve this problem.

Purpose of the research

To sieve out the microorganism which can decompose ammonia.

To compare the degradation rate under different factors and to find out the highest environment.

To combine the flushing system and build the former environment in urinals, trying to let microorganism

survive in the urinal, finally, create an all-natural and automatic cleaning method.

Research plan

The experiment is mainly divided into the following steps:

Process diagram (Figure 2)

1. Collect samples from the environment such as soil, urinal, and aquarium which may have 

microorganism that can decompose ammonia and cultivate them with coating plate. 

2. Sieve out the microorganism that has the capability to decompose ammonia with high ammonia 

solid plate (Figure 3).

3. Cultivate the organisms that survive in high ammonia solid plate with another liquid plate

(Figure 3) and test OD600 to compare their growing situation and pick some better ones to do the 
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next test.

4. Cultivate them in different factors such as the inoculum volumes, initial pH values, temperature, 

shaking revolution, adding carbon and find out the best environment.

5. The method of Nessler’s reagent photometry was used to monitor the detection of ammonia 

nitrogen determination.

6. Use 16s ribosomal RNA gene and Gram stain to identify the taxonomic status of the strain which 

has the highest degradation efficiency. 

7. Combine the flushing system and build the former environment in urinals, trying to let microorganism 

survive in the urinal, finally, create an all-natural and automatic cleaning method to clean the toilet.

Results of the study Report of progress can also be acceptable

We have identified at least 10 different colonies that might be different kinds of microorganisms with

morphology in different sample which can prove that there’re abundant microorganisms existing in the

environment (Figure 4,5,6), we picked some kinds of microorganisms (Figure 7,8,9,10) and we are now testing

the best situation for microorganisms to work. The preliminary results showed that one of the strains have an

excellent capability to survive in high ammonia environment. We hope the ammonia concentration would

decrease over time.

Future study plan

We look forward combining Arduino mold with the flushing system, meanwhile adding pharmacy

like glucose regularly so that we no longer have to put any mind on toilet odor. Finally, we can create 

an all-natural and automatic way to thoroughly solve this problem. The toilet cleaning work should

not be a problem bothering students at all.

References

, accumulated urine 3, the ingredient of the solid plate, the 

liquid plate is the same except agar

, sample from soil

, sample from urinal

6, sample from aquarium 

(NH4)2SO4 0.5g NaCl 0.5g

C6H12O6 1.2 g MgSO4 0.06g

FeSO4•7H2O 0.1g K2HPO4 0.19g

H2O 246ml Agar     15g/L

7, one of the selected 

microorganisms numbered 11

8, one of the selected 

microorganisms

microorganisms numbered 11 under microscope

microorganisms microscope
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Abstract of the Presentation

Title Brain Wave controlled exoskeleton Set-up

Background

Brain-computer interfaces (BCI) is a technology that can apply to difference aspects. BCI is an interface between 

human brain and machine. The aim of using BCI is using brain wave to control a machine set-up. BCI composes

of three steps, which is Signal acquisition, Decoding and Application. 

Different countries use BCI is different aspects. For example, a Samsung funded project in Swiss, the scientists

try using BCI technology to help paralyzed people to control the volume and channel of the TV. In China,

scientists try to make a mind-controlled car using BCI. The technology used is the electroencephalogram (EEG)

made up of 16 external sensors to collect electro signals from the brain. And can control a car move backward 

and forward and stop just by thinking.

Purpose of the research

The purpose of the research is to use brain computer interfaces (BCI) to help people with Paraplegia. Paraplegia

is paralysis who loss of movement or sensation, or both, due to the damage of spinal cord. The individual can’t

stand or walk. It may be difficult to sit up. By using a BCI technology controlled tailor made exoskeleton set up. 

These patients can get mobility by using their mind.

Research plan

The project begins from the design of the exoskeleton set up. Using the computer 3D drawing software

‘Tinkercad’, the model of exoskeleton is made. The set-up is put on an individual’s body. To make sure the

mobility it provides, the set-up is designed and divided into small parts. It can be printed using 3D printing. 

The second part of the project is to introduce Brain-computer interfaces (BCI) to the design of the set up. The

design includes Signal acquisition, Decoding and Application. A metal headset is used to collect brain wave of

the user and transfer the signal to the ‘backpack’. The backpack is used to ‘translate the brain wave to the

movement assigned’ and then generates signals to the joint. The joint enables the patient to do three kinds of
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movement including ‘up and down’, ‘left and right’ and ‘in and out’.

Results of the study Report of progress can also be acceptable

The stage of design basically finished. Using the computer 3D drawing software ‘Tinkercad’, the model of

exoskeleton is made. The 3D printing will be used and more modification will be made. The 3D printing model

with plastic is not the original design but it was made due to the limit of budget. 

To test for the brain computer interfaces, a machine with four sensors brain controlled was tested and the

accuracy of the controlled is still investigating.

Future study plan

To optimize the design Brain Wave controlled exoskeleton Set-up and use BCI to help more people in need.

References
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Abstract of the Presentation

Title Evaluating the Measurement of Stress Induced by Sleep Deprivation in 

Teenagers Using Salivary Alpha-Amylase as a Stress Marker

Background

Humans’ mind, body and the society that surrounds them are interchangeably related and there have been 

several attempts to interconnect the relationships between psychological and physical health. One of them is 

medical approach towards the human response influenced by external stimuli. When humans detect some sort 

of stimulus (stressor), the intensity of the sympathetic nervous activity changes. Some of the responses to this 

include fast heartbeat, fast breathing, and sweating, which act as biomarkers. These are all caused by the 

increase in sympathetic nervous activity. It is possible to indirectly determine the stress levels caused by this by 

measuring the rate of these factors. In this way, the use of biomarker has become popular over the years. 

Specifically, the biomarkers that directly or indirectly determine sympathetic system or endocrine system are 

called stress markers (Yamaguchi, Yoshida, and Okabe, 2007). In this research, I have used Salivary Alpha 

Amylase (sAA) which is one of the stress markers that can be easily found in humans’ saliva. 

I found it very interesting that stress can be measured in this easy and simple manner in much less invasive way 

other methods such as taking a blood sample. With the lack of sleep problem becoming prominent causing 

chronic stress, even in teenagers. Developing this research is very significant in that mechanism of chronic 

stress and sAA hasn’t discovered yet and doing so will possibly allows for early detection or early diagnosis 

caused by chronic stress (Tanaka and Wakita, 2011). 

In this research, I researched not only how much stress caused by sleep deprivation can affect the sAA level but 

also the mechanism of how the secretion of sAA is affected by sleep deprivation. Furthermore, I became 

interested in how much sAA can be a reliable index of stress induced by sleep deprivation. This was explored 

by the use of a sAA monitor.

Purpose of the research

The aim of this research is to validate the common theory made by scientists that stress increases the level of 

salivary alpha amylase because of increased amount of stress hormone released by the brain. This research

specifically focuses on partial sleep deprivation and the experiment was done to verify if partial sleep

deprivation acts as a stressor whether sAA acts as a reliable indicator of stress.

Research plan

44 saliva samples were collected from 32 different subjects (17 females and 15 males), some of which are 

collected from the same subjects. Each sample was regarded as an individual data regardless of some of them 

being collected from the same subjects. The age of the subject varied from 15 to 18 (16.5 ± 0.6, mean ± SD).

The sAA concentration was measured using a Salivary alpha-amylase monitor.

Results of the study Report of progress can also be acceptable

Overall, the tables and the graphs show that there are huge dispersions in data that has been collected, and there 

is no significant correlation between sleep hours and the concentration of sAA. This negates the first 

hypothesis that was made previously, which was ‘individuals who slept less than 9.25 hours of sleep will show 

higher level of salivary amylase activity’. The Pearson’s coefficient was 0.02, which is almost the same as 

having zero correlation. This can be clearly seen in the scatter plot of graph 1, where each data is widely spread 

across the y-axis without any prominent trend and the slope of linear approximation is very small. Previous 

researches by scientists showed strong correlation between sAA and acute stress such as submerging the 

subjects in cold water but since sleep deprivation is closed to a chronic stress since stress progressively 

accumulates when an individual is sleep deprived for a certain span, it is possible that it didn’t show any 

correlation. This doesn’t mean that sleep deprivation is not a type of stressor. According to graph 1, 

approximately half of the test subjects showed the result of sAA concentration higher than the average of 11 

KIU/L. Among this, the average sleep hour was 6.3 hours, which is significantly less than the necessary 

amount of sleep, which is 9.25 hours according to Nationwide Children’s Hospital. This shows that 

approximately half of the subjects who gave higher results than the average of sAA were partially sleep 

deprived, and it acted somewhat as a stress marker.

However the experiment didn’t support the first hypothesis, which suggests that sAA only responds 

effectively to acute stress or ongoing stress. In order for sAA secretion to increase, first, sympathetic fibers 

have to trigger the salivary gland, which secretes amylase before the gland responds to norepinephrine from the 

adrenal medulla when sudden stressful stimuli occur; it is thought to be faster than response to norepinephrine, 

and it usually occurs within minutes (Ieda, Miyaoka, Kawano, Wake, Inagaki, and Horiguchi, 2012). After this, 

there needs to be an increase of parotid gland salivary amylase production/ secretion (exocytosis) as a result of 

stress caused by sympathetic nerve and increase in salivary secretion flow. To do so, norepinephrine has to be 

released from adrenal medulla caused by the excitement of sympathetic neurons and bind to adrenergic 

receptors, especially beta-adrenergic receptors. This is because beta-adrenergic receptors are where enzyme is 

secreted in the salivary glands, thus lead to elevation of sAA (Yamaguchi et al., 2001). Because this was not the 

case, it can be assumed that chronic stress as partial sleep deprivation does not excite the sympathetic nervous 

system as much as acute stress, thus releasing only a small amount of norepinephrine to stimulate the secretion 

of sAA from the salivary glands. 

The Pearson’s coefficient for graph 2 and graph 3 were both 0.06, which indicates almost zero 

correlation between sleep hours and sAA concentration although there is a slight increase compared to graph 1. 

When comparing the average of sAA and sleep hours between males and females, the average of sleep hours is 
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0.6 ± 0.1 hours less than that of females and the average of sAA is 3 ± 1 KIU/L larger than that of females. 

Although these numbers show the holistic picture of the differences in tendency between males and females, it 

shows a trend that the less amount of sleep leads to the higher concentration of sAA. Thus, this result shows 

that there is even a little correlation between sleep hours and sAA although there is a need to take the difference 

in stress endurance according to the individual’s sex into consideration.

The second hypothesis, which is ‘the time since the subject has masticated to eat food won’t have a 

significant effect on the concentration of sAA unless the saliva is collected whilst or immediately after 

mastication’ was proven to be true. The Pearson’s coefficient is 0.05 according to graph 4, which means nearly 

zero correlation. The reason why sAA increases during mastication is because along with salivary secretion, 

enzymes stored in the serous cells in the salivary gland basal part are released into the glandular cavity due to 

secretion during mastication. When saliva passes through the duct and the striated part, and the outflow rate 

increases due to the increase in the amount of saliva, the concentration of ions in secreted saliva increases since 

the reverse absorption of Na+ and Cl- -amylase activity increases. On the other hand, as 

the stimulation by mastication stops, the saliva secretion, the release of the enzyme, and the saliva outflow rate 

-amylase activity. This result can be also supported by a research 

conducted by the JST, which showed that sAA activity increased during mastication, the rate decreased 

immediately after and although there were some differences in rate of decrease according to individuals, most 

of the subjects returned to their original level and there were no major fluctuations in it within a two-hour span 

(Tanaka and Okamura, 2010).

Future study plan

Since it is highly difficult to control the variables on the test subject, I am considering conducting the tests on 

myself every morning. Since the research I conducted showed that the Salivary alpha-amylase monitor is more 

suitable for short-term stress, measuring the stress caused by short amount of sleep would be best measured 

immediately after waking up. Another option is conducting the same test on each subject several times to 

obtain more accurate data. Make the subject’s eating and exercising pattern controlled variables, but sleep 

hours. This means that the subject has to eat the same meal everyday during the test period, same number of 

mastication per minute, and same amount of the same exercise everyday at the same time. This would allow for 

more variety of data although it might require rigorous effort to keep the variable constant.
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Abstract of the Presentation
Title The effects of saccharides on the setting of cement

Background Sucrose is known as an effective retarder to delay the setting process of concrete1). Retarders 

are used when concreting in hot weather, as high temperature often causes increased rate of hardening which 

makes placing and finishing difficult2). Although sucrose is commonly used as a retarder, the effects it has on

the setting process of concrete are not well understood.

The strength of concrete increases as the hydration of cement progresses. After the addition of water, 

cement without sucrose gains about 40% of its strength in 1 week and 80% in 1 month3). Hence, it can be said 

that the first week (the early stage of setting) is important for the rest of the setting process. In this research,

focus was put on the effects sucrose has on the setting process compared to the effects of other saccharides.

Purpose of the research The purpose of this research is to find out the effects sucrose and other saccharides 

have on cement in its early stages of setting. 

Research plan Total of 5 types of mortar were made. One was without any addition (Control). Each of the 

other four was made with a different saccharide solution instead of water. Saccharides used were trehalose, 

sucrose, lactose, and maltose. All of them were with the concentration of 0.0500 mol/kg. Control was made by 

adding 24.0 g of water to 120 g of instant cement (Portland cement with 1:3 cement to sand ratio). For the 

mortars with saccharide solutions, 24.4 g of the solution was added in order to have equal addition of water as 

the Control. Immediately after finishing mixing, iron plates were placed on either side of the container. The tip 

of the iron plates were clipped to each side of the container with an iron clip to keep it secure (Figure 1).

Electric current measurement 

The electric current of the mortars was measured at 18 V (alternative current) by using a circuit tester. The

current was measured in two ways. One way was to measure two times a day for a course of a week after water 

or each saccharide solution was added. The other way was to measure once every 30 min in the course of 8

hours to examine the early changes in the current more minutely. 

Strength measurement 

The mortar was placed on a scale. Pressure was slowly added to the mortar using a metal tip of a stand (Figure 

2 & 3). Once the scale reached 45 kg, the stand was slowly removed. In the case when the stand did not dent or 

crack the mortar, pressure was added until the scale reached 70 kg. 
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Observation under microscope 

The mortar was removed from the container and placed under the microscope of 400 magnifications with the 

smooth side of the mortar facing the lens. The mortar was lit from the side. 

Results of the study

Electric current measurement 

1 week measurement (Figure 4): Depending on which saccharide solution was added, differences were observed

in the way that the current declined with time. The results for Control and mortars with trehalose were similar. 

They both started off with a high current compared to the others, and then came to a steep drop. From there, the

current decreased gradually. In contrast to the two above, each current of mortars with either lactose or maltose 

decreased gradually without significantly steep falls. The way the current decreased with mortars with sucrose

was similar to mortars with lactose or maltose. However, while these three started off around the same current, 

the current of mortars with sucrose had a rapid rise at the beginning of the week.

8 hours measurement (Figure 5): The current of Control had a rise of noticeable size before decreasing. Mortars

with trehalose or lactose had a moderately big fall and then a rise before the current began to decrease again. 

Mortars with maltose had a steep fall. Mortars with sucrose did not show a rise or a fall of significant size.

Strength measurement (Figure 6)

1 week measurement: The stand only made a faint mark on the surface of Control and mortars with trehalose, at 

both 45 kg and 70 kg. The stand made a dent and several cracks on the surface of mortars with sucrose, lactose, 

or maltose at 45 kg.

2 days measurement: Regarding Control and mortars with trehalose, the stand made a faint mark on the surface

at 45 kg. However, on the surface of mortars with trehalose, the stand made a dent and several cracks when 70 

kg was added. The stand made a faint mark on the surface of Control even after putting pressure up to 70 kg. 

2.5 weeks measurement: Regarding mortars with sucrose, lactose, or maltose, the stand made a dent and/or

several cracks on the surface at 45 kg.

Observation under microscope (Figure 7)

After one week, large deposits were observed on the surface of Control and mortars with trehalose. Small 

deposits were observed on the surface of mortars with sucrose, lactose, or maltose. The sizes of the deposits 

increased with time.

Future study plan Different concentration of the saccharide solutions will be used to examine whether it

affects the setting of cement differently.  

In addition, the sizes of colloids between each cement paste will be observed. It is said that when water is 

added to cement, the cement particles form colloids and disperse within the mixture3). In this research, it was 

noticed that the looseness of the cement paste, when mixing, differed between the 5 types of mortar. Therefore, 

there is a possibility that depending on which saccharide solution is added, the sizes of colloids are different.

References
1) Luke, K., & Luke, G. (2000). Effect of sucrose on retardation of Portland cement, Advances in cement research, 12, 9-18. 

2) Rixom, R., & Mailvaganam, N. (1999). Chemical admixtures for concrete. 3rd Edition. London, UK: E & FN Spon.
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Figure 1: The tip of the iron plates clipped to each side of the container
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: The metal tip of the stand Figure 3: The mortar pressed on the scale
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Figure 4: The changes in electric current over the course of a week

 
 

 
Figure 5: The changes in electric current over the course of 8 hours
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Saccharide
Time

2 days 1 week 2.5 weeks

                                       
                                     c)        c)                         

Control

                                    

                                      b)     c)

Trehalose

                                                              a)        a)

Sucrose

                                                              a)        a)

Lactose

                                                              a)        a)

Maltose

 

a) Made a dent and/or several cracks at 45 kg

b) Made a dent and several cracks at 70 kg 

c) Made a faint mark on the surface at 70 kg 

Figure 6: Increase in strength
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Figure 7: Growth in deposits
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Abstract of the Presentation 
Title Infrared acceleration measurer

Background

During the third year of the country, there was a sulfur test after reacting sodium thiosulfate with hydrochloric acid. 

Sulfur that could not be dissolved in water caused liquid turbidity, but it was impossible to know the exact 

concentration and rate of chemical reaction, in order to understand the chemical reaction. The details, so I went to a 

higher vocational school, we came into contact with the relevant courses in the electrical engineering department, heard 

the special competition that the teacher said, mentioned that the former seniors had done experiments, and decided to 

extend this. We hope to improve the detection device of this experiment, accurately record the dynamic chemical 

changes with a more accurate instrument, and understand the reaction speed through a specific analysis chart, and then 

explore the factors affecting the chemical reaction rate.

Purpose of the research

1 Improve the classroom experiment mode and effectively improve the accuracy of the experiment of "the effect of 

temperature on the reaction rate".

2 Test the chemical reaction changes of three different molar concentrations of sodium thiosulfate and hydrochloric 

acid.

3 The reaction changes at five temperatures were tested with three molar concentrations of sodium thiosulfate and 

hydrochloric acid, respectively.

4 The photoreactor was used to measure the chemical reaction rate of sodium thiosulfate and hydrochloric acid.

5 Using a photodetector, respectively test the sensitivity changes of red, green and blue in the chemical reaction 

experiment.

6 Compare solar panels using Bluetooth to upload self-written mobile APP data to test the chemical reaction rate of 

sodium thiosulfate and hydrochloric acid.

Research plan

(1)Preparation of different molar concentrations of sodium thiosulfate and hydrochloric acid. 

(2) Control the LED lights with the Arduino board.
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Picture1:Homemade circuit board
(3) Measure the reaction rate at 5 different temperatures, take 10 ml of sodium thiosulfate with 3 different molar

concentrations and 20 ml of 3 different molar concentrations of hydrochloric acid, and place them in a clean beaker.

(4) Press the start button and switch between 3 different colors individually.

This is our homemade 
board, which is followed 
by the Arduino control 
board, Bluetooth module, 
buttons, dip switch and 
terminal block. 

This is our self-written 
app. Its function is to 
connect the message read 
by the solar panel at the 
bottom to the mobile APP 
and display the values one 
by one, so that we can 
easily observe it. 
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Picture2: Self-written mobile phoneProgram
Picture3: Self-written Arduino program

(5) Wait for 80 seconds to receive the data.

This is our self-written 
Arduino program, its 
function is to control the 
color of the LED lights, 
supply solar panel power 
and set the main controller 
of the Bluetooth module. 

This is our final product, which is a 
finished product that is carefully 
designed and printed by 3D. 
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Picture4: Final product
Picture5: Experimental result

Future study plan

Effectively improve the original complicated and inaccurate experimental methods, and replace the old teaching aids of 

middle school, the middle school students have a new experience in chemistry class. Effectively improve the original 

complicated and inaccurate experimental methods, and replace the old teaching aids of middle school, the middle 

school students have a new experience in chemistry class.
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This is the 
result of all 
experimental 
results, 
plotted after 
APP statistics. 
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Abstract of the Presentation

Title Application of ion-exchange reaction in soil for desalination system.

Background

In today’s world, water scarcity is becoming one of the most serious global environmentalissues.
Water scarcity is thought to be caused by the rapid population growth and theclimate change due 
to global warming. According to the 2017 Revision of World Population Prospects, with the 
population increase of about 83 million people annually, the world population of 7.6 billion now 
is estimated to reach 8.6 billion people by 2030, 9.8 billion people in 2050, and 11.2 billion in 
2100. Thus the demand for water in irrigation is predicted to increase. In fact,groundwater is 
starting to run out due to the extravagant of water in irrigation in America. To offset the shortage 
of water, many developed countries are using seawater by desalinating it. However, the current 
desalination system demands big plants and thus is costly. Therefore, it is difficult for developing 
countries to use this system by the aspect of costs.
For the reasons above, Idesigned this study to build up a new desalination system which would 
reduce the cost and, is applicable indeveloping countries. In order to fulfill the system, I focused 
on 2 types of soil, peat and volcanic ash, which are known for their ion-exchange reaction.
This reaction is basically separated in 2 types. They are cation exchange and anion exchange.Peat 
is known for its cation exchange reaction and volcanic ash is known for its anion exchange 
reaction. By using these reactions, I thought that if the peat and the volcanic ash removed Na+
and Cl- from seawater, then it would be desalinated.

Purpose of the research

The purpose of this experiment is to make water flow filters using peat, kanuma soil and akadama soil and

investigate if they are proper for desalination filters.

Researchplan

The peat which used in experiment was collected from downstream part of the Tokachi River in Hokkaido.

Firstly, dried these soils in a dryer at 107 for 6 hours and then pulverized them using a mill mixer. After that,

prepare the 5 types of filters as showed in the figure 1. 

Secondly, poured the artificial seawater 25ml (NaClaq 3%) into each filter.

Lastly, analyzed the filtrates’ Na+ concentration using sodium ion concentration meter

(HORIBA LAQUAtwin-Na-11 and, Cl- concentration using ion chromatography (SHIMAZU).

Results of the study Report of progress can also be acceptable

Peat was not usable itself due to its hydrophobic property. 

The kanuma soil and the akadama soil, which were used toremove Cl- ions removed both Na+ ions and 

Cl- ions from the artificial seawater.

When the peat and the volcanic ash were mixed, the removal rates of both Na+ and Cl- appeared higher than

them when they were alone.

When kanuma soil wasused alone, the removal rate of Na+ was lower than akadama soil. However, when the

peat and kanuma soil were mixed, the removal rate of Na+ was higher than the mixture of peat and akadama. 

Future study plan

Investigate the best mixture ratio of peat and volcanic ash.

Increase thewater flow and investigate the results.

Investigate the differences of adsorption principle between kanuma soil and akadama soil.

References
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Peat Kanuma soil Akadama soil

Filter

Filter

Filter

Filter

Filter

Fig.1 mixture ratio of peat and volcanic ash

Peat Kanuma soil Akadama soil

Na removal rate % 21.4 28.6

Cl removal rate % 5.28 5.00

Fig.2 Na+ and Cl- removal rate of filter , ,

Peat+Kanuma soil Peat+Akadama soil

Na removal rate % 31.9 30.1

Cl removal rate % 9.00 10.2

Fig.3 Na+ and Cl- removal rate of filter ,
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Abstract of the Presentation

Title Mpemba Effect

Background

The Mpemba effect is an effect where “Hot water freezes faster than cold water in specific situations.” It was 

discovered by Erasto B. Mpemba when he was a junior high school student in Tanzania. It was often observed 

but even now a reason for it has not been discovered or proved yet. So, it has not been proven with science and 

is surrounded in mystery.After learning about this phenomenon, we started this research to discover the

principle behind it. 

Purpose of the research

Recreating the Mpemba effect and solving its mysteries. 

Research plan

Method: First, put a beaker into a container of foaming polystyrene which keeps it cold. With 

500grams of ice and 50grams of salt we made the temperature in the beaker -23

We put 2 kinds of temperature reagents into test tubes. We took the data of the reagent’s 

temperature by using a Datalogger. We use an application by the name even RX-Controller, to write a 

point every 5 seconds on a graph. 

We define the state when the liquid ends supercooling and reaches the freezing point as “frozen.” 

Verifying when this phenomenon actually happens. 

Water: (35  -5

Researching the best temperature for it to occur. 

Water: (35  -5  -5  -15  -25

Checking the association with hydrogen bonding: 

Benzene which doesn’t have many hydrogen bonds: (55.5  -5.5

Acetic Acid which has a different hydrogen bond than water: (65  -20

Results of the study Report of progress can also be acceptable

It is thought that the Mpemba Effect can be proven because the Mpemba Effect has been observed many

times .(Graph1,Graph2) 

Because Mpemba Effect occurred with Acetic Acid but not with Benzene, we can say that hydrogen bonding

Fukuoka Prefectural Kasumigaoka High School

is related to the Mpemba effect.(Graph3,Graph4) 

Future study plan

Lower the temperature of the refrigerant further using dry ice and reduce the influence of  convection and test 

it.

Confirm the situation in which the Mpemba Effect occurs and find a difference.

References 

2010 09.28
( ) 2010  -  -

2018 6 15 http://www.seppyo.org/jcsir2010/session_mpemba.pdf   
2018 6 15

https://www.jsrae.or.jp/annai/yougo/48.html
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Abstract of the Presentation

Title Adsorption Research ~The Adsorption and Dissolving of Fat by 
Bioremediation~

Background

While Japan is famous for rice production, after harvest, waste chaff is generated in large 
amount. We would like to make the best use of it and became interested in adsorption. We made 
charcoal from chaff and tried to adsorb the fat which is the cause of water pollution. However, we 
could not solve this environmental problem because the adsorbent becomes industrial waste. We 
found that a way to solve this problem was by using charcoal added to microorganisms which
dissolve fat.

Purpose of the research

We studied the adsorption of fat by charcoal made from chaff and the performance of dissolving 
fat using adsorption into charcoal added to microorganisms.

Research plan

< the first experiment>We examined the proper amount of microorganism needed to dissolve oil.
<the second experiment>We examined the experimental errors by using the different size of separating

funnels.
<the third experiment> We observed the surface of microorganism activated charcoal.

Results of the study Report of progress can also be acceptable

The amount of decomposition of 100g of biological preparation was the most stable.
The 300mL separating funnel’s degree of error of experiment is smaller than the 500mL separating

funnel’s one.
Things seeming to be colonies were discovered.

Future study plan

We will increase the amount of fat adsorption by charcoal. 
We will measure the time at which maximum dissolving occurs.
Increase the precision of the experiment.   

Use Gram stain to confirm microorganisms presence in charcoal.

Fukuoka Prefectural Kasumigaoka High School

Experiment using various fats and find out the proper types of fat.

References

[1] : (1)

[2] , , :

[3] JIS K 1474

[4] , , :

      500mL 300mL

       1.99 0.51(g)

       0.11 0.30

       0.32 0.53

experimental error 1.81 0.23

microorganism activated charcoal A microorganism activated charcoal C

microorganism activated charcoal
(300g of biological preparation)

microorganism activated charcoal
(400g of biological preparation)

twice             average
microorganism activated charcoal A (25g)   3.16 0.21 1.94 1.77 (g)
microorganism activated charcoal B (50g)   1.63 0.59 2.68 1.63
microorganism activated charcoal C (100g) 2.51 5.10 3.58 3.73

once           average
microorganism activated charcoal A (25g)   1.52 3.46 1.89  2.29 (g)
microorganism activated charcoal B (50g)  1.52 3.61 2.36  2.50
microorganism activated charcoal C (100g) 1.96 3.06 2.08 2.61

00mL 300mL

( g)
< the first experiment>

<the third experiment>

<the second experiment>
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Abstract of the Presentation

Title Mechanics coagulation

Background

Our research begun when we were looking for a way to clean muddy water. We paid attention to one of the ways

“coagulation” is used in water purification. And we searched for reagents that can coagulate more efficiently. We

changed the purpose of our research to investigating the coagulation effect because we became interested in

“coagulation” itself.

Purpose of the research

We did an examination of Schulze-hardy’s rule based on DLVO-theory for our investigation of the coagulation

effect.

Research plan

We conducted our research with a sulfur colloid solution which has the same properties as a mud colloid

solution.

We used a spectrophotometer to measure absorbance.

We conducted the experiment at 35 and 25 in an incubator.

We calculated the coagulation value and did analysis.

Results of the study Report of progress can also be acceptable

Thermal motion is greatly involved in coagulation.

If the energy obstacle is tiny, colloidal particles can overcome them.

We can say that monovalent colloidal particles have a spherical surface and divalent particles resemble flat

plates in divalent.

We may need to use different theoretical formulas for different valences.

Fukuoka Prefectural Kasumigaoka High School

Future study plan

Conduct the experiments to increase the number of reagents used.

Use the coagulation value to compare and inspect the theoretical formula between flat plates, the theoretical 

formula between spherical surfaces and Schulze-hardy’s rule.

Conduct the experiment at a lower temperature like 15 .

References
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Abstract of the Presentation 
Title

Improvement of the Photocatalytic Function ~Optimal Ratio of Titanium Oxide × Zinc Oxide~  
Background

We learned about serious health hazards by polluted water, air, and soil. In order to purify these, 
we have focused on the photocatalyst, which has the property of decomposing organic matters when 
the specific wavelength light hits it.  
  Titanium oxide has electron holes, which have positive charges when UV rays hit its surface and 
excite electrons. The electrons generate active oxygen, and the electron holes generate OH radicals. 
They oxidize and decompose organic matters. 
  When UV rays hit titanium oxide, excited electrons move from the valence band to the conduction 
band. However, some of them recombine with electron holes. When it occurs, the decomposing 
ability goes down. If we prevent the recombination, the photocatalytic function can improve. 
  A substance with over 4.0 eV work function prevents electron-hole recombination, where 4.0 eV is 
work function of titanium oxide. A work function means ‘minimum energy necessary to take one 
electron of a substance's surface to infinity’. The work function of Zinc oxide is 4.7 eV, so Zinc oxide’s 
work function is bigger than titanium oxide’ s. Thus, the photocatalystic function can be improved 
by mixing Zinc oxide with titanium oxide. However, in composited photocatalyst between titanium 
oxide and Zinc oxide, the optimal composition ratio is not known. 

Purpose of the research

  Our aim is to discover an optimal composition ratio between titanium oxide and Zinc oxide. 
Research plan

 First, we added ethanol and triethanolamine, which has a reaction inhibitory effect, to 
titaniumtetraisopropoxide. It is the precursor solution in order to form titanium oxide. Second, we 
added Zinc oxide powder to the solution. As shown in table.1, we experimented seven conditions of 
various Zinc quantity. Then we spread the mixed solution on slide glasses uniformly, and baked 
them in the oven for 1 hour.  
  Here, we explain an evaluation method for photocatalytic function. In Fig.1. We put made 
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photocatalyst on petri plates. We then dispensed 5 ppm aqueous methylene blue solution, and 
irradiate UV light for 120 minutes. After that, we picked a small amount of aqueous methylene blue 
solution, measured its absorbance and calculated how much coloring matter of methylene blue 
solution was decomposed using calibration curve of the aqueous methylene blue solution which is 
showed in Fig.2. 

Results of the study Report of progress can also be acceptable

 Fig.3 showed decomposition rate of methylene blue solution in our experiment. As you can see from the 
graph, decomposition rate of methylene blue solution of condition C was the highest. So the optimal ratio 
lies around C. In other words, the optimal molar ratio of titanium oxide to zinc oxide is around 1: 
0.14.  

Future study plan

  Our future prospects are evaluating the optimal ratio more accurately, and decomposing real 
contaminants with the composite photocatalyst. 

In addition, we are going to try to discover optimal composition ratio between titanium oxide and 
other substances whose work function is bigger than titanium oxide such as WO3, activated carbon, 
zeolite and silica gel. We are aiming to make the new photocatalyst that is to composite between 
titanium oxide and other substance. 

References

[1] Noami Yuichiro and Hashimoto Hideki. (2017). Titanium oxide/ Zinc oxide mixed photocatalyst. 
Collected papers of research studies, Vol.5. Takamatsudaiichi High school  

[2] Sakai Tomonori, Tenjyo Yuko, Sato Ryo and Shirai Kumi. Applied supporting technology of 
photocatalyst. 
http://www2.iri.pref.niigata.jp/test_IriRep.nsf/f8ba8e3327a10805492574790020b0f8/c43ffe60a8
d294a849256cd2000f5ed2/$FILE/%E5%AE%9F%E7%94%A8%EF%BC%93%EF%BC%8D%E5%
85%89%E8%A7%A6%E5%AA%92.PDF (2018-10-22 Access) 
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A B C D E F G

ZnO Powder (g) 0.00 0.05 0.10 0.15 0.20 0.25 0.30

TiO2:ZnO(mol) 1:0 1:0.07 1:0.14 1:0.21 1:0.27 1:0.34 1:0.41

Fig.2 calibration curve of the methylene blue aq

Tabel.1 The amount of added ZnO
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co
nc

en
tra

tio
n(

pp
m

)

Fig.1 Evaluation method of photocatalytic function
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Abstract of the Presentation

Title Freezing point depression of highly concentrated solutions

-The influence of differences in solute molecule shape-

Background

In general, freezing point depression is used in anti-freezing and means that the freezing point of a solution is

lower than that of a pure solvent. It is written in our textbook that in the case of a dilute solution, freezing point

depression degree can be calculated by this theoretical formula “ T=Kf m”. So, we thought, “What would

happen with a highly concentrated solution?” We have been conducting research in to understand that.

Purpose of the research

In preceding studies, we did research by mostly comparing the effect of sizes of solvent molecules and solute

molecules. The new purpose of this research is paying attention to the influence of shape differences of chain

molecules and circular molecules by comparing the actual value with the “true theoretical value” that we

calculated in preceding studies.

Research plan

We use benzene as a solvent and cyclohexane and isomers of hexane as solutes.

1, We prepare a solution of 1mol/L and the freezing point is measured with an electronic thermometer

(Picture1,2).

2, We calculate freezing point depression degree and compare the actual value with the “true theoretical value” 

that we calculated in preceding studies. 

We have two analyses. Our first analysis is comparison of chain molecules and circular molecules and our

second analysis is comparison of hexane and each isomer of hexane on freezing point depression. We then

conclude based on the preceding studies and this research.

Picture1: experimental device Picture2: experiment

Results of the study Report of progress can also be acceptable

1, Circular molecules prevent solvent molecule coagulation more than chain molecules do (Gragh1).

2, When we compare hexane and each isomer of hexane, hexane prevents solvent molecule coagulation more

than any others (Graph2).

The result is contrary to our prediction that chain molecules prevent solvent molecules from coagulating more

than circular molecules because the occupied volume of chain molecules is a little larger than that of circular

molecules when solute molecules rotate.

Future study plan

In the future, we want to check our analysis by changing the number of carbons in the solute and the occupied

density that we focused on in our research.

References

Graph1: comparison of chain molecules and circular molecules Graph2: comparison of hexane and each isomer of hexane
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Abstract of the Presentation

Title Effect Of -aminobutyric acid (GABA) Treatment On The Post Harvest Quality 

Of Guava

Background Guava, Psidium guajava, is important exporting fresh fruits of Thailand. It is a fruit with

high respiration rates and a very short shelf life, which limits transportation and storage period. -aminobutyric

acid (GABA) distributed abundantly in plant sprouts, seed coat or animal nerve tissues (Ramesh et al., 2016), and

are permitted to use in functional foods in China, United states, Japan and European countries (Ma et al., 2016).

GABA has also been reported to induce disease resistance in citrus by increasing antioxidant enzymeactivity

(Song et al., 2010; Sheng et al., 2017). A study about GABA suggests that GABA treatment could prolong the

shelf life and delay the senescence of blueberry fruit by regulating phenylpropanoid pathway and reactive oxygen

species metabolism. Blueberry fruit were dipped in 1 mmol/L GABA solution for 10 min and stored at 4 °C and

the fruit treated with distilled water were used as the control.

Purpose of the research

This study will investigate about the effects of GABA treatment on guava and find the best concentration of

GABA solution for guava.

Research plan

Guava were dipped in 1, 2, 3 and 4 mmol/L GABA solution for 10 min and stored at 4 °C and the fruit treated 

with distilled water were used as the control. Every two days, evaluations of weight loss, total acid, Ascorbic acid,

electrical conductivity and brown spot percentage were held. These parameters were measured in the 0, 2, 4, 6, 8,

10, 12 and 14th day of the storage.

Results of the study Report of progress can also be acceptable

Now, we have dipped guava in 1 mmol/L GABA solution for 10 min and stored at 4 °C and the fruit dipped with

distilled water were used as the control. The results show that guava treated with GABA solution has less brown

spot and longer shelf life than the control.

Future study plan

We have started our experiments. We will investigate the effect of GABA solution in different 

concentrations and dipping with distilled water as the control. The results were analyzed by 

evaluations of weight loss, total acid, Ascorbic acid, electrical conductivity and brown spot percentage

for 14 days. Recording every result is expected to finish within 17th February.

References
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Abstract of the Presentation
Title Biodegradable film based sensor with red cabbage anthocyanins for detecting 

rotten foods

Background When food is kept for a long time, it will release some substance that can change pH of
food causing microorganisms in the food such as Clostridium, Pseudomonas, Proteus to colonize Anthocyanin

from red cabbage, which is a natural pigment that can act as a pH indicator, changes color from red to purple to
blue from low to high pH Therefore, we aimed at using anthocyanins from red cabbage as the composition in our

film in order to indicate the quality of food and generate less chemical waste

Purpose of the research To develop an environmentally friendly method to detect rotten 
foods that do not change in physical appearance when spoiled

Research plan First, extracting anthocyanins from red cabbage by acidic ethanol 

extraction method After that vaporizing the extraction by rotavapor to get anthocyanins powder and 

take it to investigate with anthocyanidin for verifying To make standard pH scale from anthocyanins

Second, forming film in 3 different types including PVA and starch hydrogel, chitosan and starch 
hydrogel, and PVA and chitosan hydrogel Then, mixing the anthocyanins powder with the hydrogel

The mixed solutions were dried in incubator at 25 for 18 hours And then, coated film by buffer pH 

7 for make sure that the film is neutral Finally, we test our film with sample food and compare with 

pH scale Collecting and analyzing data

Results of the study Report of progress can also be acceptable The 
graph of anthocyanins and anthocyanidins from IR spectroscopy show both have same structure

Therefore, we can conclude that the extract is anthocyanidin chloride After that we use this extract to 

make film and test with sample food, we found that when time has passed, the film change color from 
purple to red

Future study plan
1. Try to vary compositions of film

2. Apply with other foods

References
Homez Jara, A , Daza, L D , Aguirre, D M , Muñoz, J A , Solanilla, J F , & Váquiro, H A 2018 International 

Journal of Biological Macromolecules Characterization of chitosan edible films obtained with various 

polymer concentrations and drying temperatures, 1233 1240

Jr , V A , Arruda, I N , & Stefani, R 2015 Food Hydrocolloids Active chitosan PVA films with anthocyanins 

from Brassica oleraceae Red Cabbage as Time Temperature Indicators for application in intelligent 

food packaging, 180 188

Mac 2017, June 12 A review on Red Cabbage, the thing that is acceptable to slap a headlock onto and that is 

just to put it in your shopping cart Retrieved from REVIEW | RED CABBAGE

http grapplergourmet com review red cabbage

Prietto, L , Mirapalhete, T C , Pinto, V Z , Hoffmann, J F , Vanier, N L , Lim, L T , Zavareze, E R 2017

LWT pH sensitive films containing anthocyanins extracted from black bean seed coat and red cabbage, 

492 500

Yoshida, C M , Maciel, V B , Mendonça, M E , & Francoa, T T 2014 LWT Food Science and 

Technology Chitosan biobased and intelligent films Monitoring pH variations, 83 89

Extraction and analysis of Anthocyanin.
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Abstract of the Presentation

Title Comparison of absorption spectrum of iodine in aromatic compounds.

Background

In previous work, we observed the peculiar absorption spectra with larger absorption maximum around 300 nm

although the absorption spectrum of iodine has absorption maximum around 500 nm when it is dissolved in

common organic solvent and the literature said the spectra indicated the formation of iodine-aromatic

hydrocarbon complex. So, we decided to investigate which kind of aromatic compounds form complexes with

iodine and show the peculiar absorption spectrum similar to iodine in toluene.

Purpose of the research

To investigate other aromatic compounds which form complexes with iodine and show the peculiar absorption

spectrum of iodine and to reveal the required aromatic compounds.

Research plan

The absorption spectrum of each iodine solution was obtained with utilizing aromatic solvents such as benzene, 

p-xylene, nitrobenzene, o-dichlorobenzene, p-cresol and aniline.

Results of the study (Report of progress can be acceptable)

Future study plan

We will investigate other aromatic compounds which show the peculiar absorption spectrum of 

iodine.

References
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Abstract of the Presentation
Title

Use ChemEye(APP) and Micro:bit to Improve the Performance of Simple Colorimeter

Background

Colorimeter is an analytical method to measure the concentration of colored compounds 
in solution by measuring its absorbance of a specific wavelength of light. To conduct 
colorimetry, different known concentration of solutions must be made to calibrate the 
colorimeter. The unknown concentration of solution can be measured by calibration 
method.

Purpose of the research

The aim of this project is to build up a simple colorimeter with better performance. It 
costs much lower than laboratory and commercial use. It can be applied for our daily life 
and to improve the students’ understanding the theory and application of colorimetry. For 
example, people could use this technique to monitor the pH, oxygen and CO2 concentration 
of a home aquarium. Also, the students could use the simple colorimeter to measure the 
heavy metals, proteins, food additives and environmental pollutants.

Research plan

The simple colorimeter is constructed by 3D-printing and RGB-LED light. The 
accuracy of test could be optimized by the APP called ChemEye and Micro:bit. It is easy to 
use and easy to build up by students and citizens.

ChemEye is a detector to measure the light absorbance of solutions. ChemEye is an 
APP which turns a smartphone into a detector. ChemEye is also used to measure the 
specific wavelength the solution most favorably absorbs. The Fig.1 shows what data could 
be collected.

Colorimeter mainly consists of light source, sample chamber and detector. RGB-LED 
light is used as light source which emit red, green and blue lights. Cuvette chamber, made 
by 3D-printing, is a cuvette container with grooves and path length which allows the light 
to pass through the sample. Another LED is used as detector. To optimize the test, it is 
critical to choose use Micro:bit to control the wavelength of light emission. The RGB-LED 
light connects with Micro:bit by Bluetooth, the specific wavelength is input to the program, 
then the light emits certain wavelength under command. The certain wavelength of light 
passes through the solutions and detector was used to collect readings.

The readings are collected to plot a calibration curve to find the unknown concentration 
of sample solution.

Results of the study Report of progress can also be acceptable

The design of simple colorimeter is finished. The prototype of cuvette chamber is 
basically finished by 3D-printer, there is still correction need to be fixed on the parameters 
and scale.

This method is preliminary applied in different proportion of dye solution for 
experiment to test the reliability. 

Future study plan

Simple colorimeter could be universally used in our life to ensure living quality.

References
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Spectroscopy and Spectrometry, 328-333.
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Abstract of the Presentation
Title An efficient and low cost bio-adsorbent for the removal of heavy metals in waste 

water: adsorption study of chitin and chitosan

Background

One of the biggest problems of recent times is the management/treatment of wastewaters, especially those 

originating from metal industries. These types of effluents have big concentrations of heavy metals ions like

Zn2+, Pb2+, Cr3+, Ni2+ and Cu2+ etc., and they mainly come from different industries. The shell fish industry 

produces about 60,000 tons of wastes. The disposal of such enormous amount of waste has become a serious 

environmental concern. Although these wastes are biodegradable but the rate of degradation of a large amount 

of waste generated per processing operation is comparatively slow. The immediate solution of this problem 

seems to recycle the crustacean shells and extract polysaccharide such as chitin and chitosan.

Chitin is obtained from the hard outer skeleton of shellfish like lobsters, crabs and shrimps. Chitosan is a 

derivative of chitin which is obtained by removing the acetyl group from chitin. It carries strong cationic 

charges at and below pH 6.5 and strong anionic charges above this pH. Therefore, it has strong affinity for 

ions because it comprises of sequenced amino groups (-NH2) and hydroxyl groups (–OH) and thus it is used 

in many applications in waste water treatment. 

Purpose of the research

This study explores the possibility of using chitosan as bio-adsorbent to remove the heavy metals present in the 

effluent of the electroplating industries. 

Research plan

This paper will extract chitosan from lobsters, crabs and shrimps. The ability of chitosan to adsorb 

heavy metals such as Zn2+, Pb2+, Cr3+, Ni2+ and Cu2+ at different concentrations, pH, and flowrate will 

be investigated.

1. Extraction of chitin

The shell of lobsters, crabs and shrimps is dried and grinded. The shell is then treated with 2M HCl to remove its

calcium carbonate and washed by distilled water to remove the acidic residues. The sample is then deproteinized

by 2M NaOH following by washing it with distilled water to remove the alkaline residues.

2. Deacetylation of chitin into chitosan

Chitin was deacetylated with 40% NaOH at 110°C, for 6 hours with constant stirring. Then 10% acetic acid was 

added to the sample and stored for 12 hours at room temperature. The dissolved sample was reprecipitated by 

adding 40% NaOH (pH 10). The sample was washed by distilled water until a pH of 6.5 was achieved.

3. Preparation of standard solutions

The standard solution of 0.02M, 0.05M, 0.1M and 0.2M of Zn2+, Pb2+, Cr3+, Ni2+ and Cu2+ is prepared by

dissolving a known amount of zinc chloride, lead (II) nitrate, chromium (III) chloride, nickel (II) chloride and

copper (II) sulphate in to distilled water. Calibration curves of Cr3+, Ni2+ and Cu2+ solutions are plotted by

colorimetry.

4. Effect of concentration

1g of chitosan is added and immersed in 50mL Zn2+, Pb2+, Cr3+, Ni2+ and Cu2+ solutions of different

concentrations separately. The absorbance is measured by colorimeter after 2, 4 and 24 hours respectively. 

5. Effect of pH

The initial pH of 50 mL metal solution sample is adjusted in range of 2-9. Subsequently, 1g of chitosan powder

is added to each flask. After 24 hours, flask content was filtered. The filtrate in Cr3+, Ni2+ and Cu2+ samples is

analyzed for heavy metal concentrations by using colorimetry. The residue of chitin in Zn2+ and Pb2+ samples is

dried and its mass is measured.

Results of the study Report of progress can also be acceptable

The result shows that chitosan has better adsorption than chitin because it has stronger affinity for metal ions

due to the presence of amino groups (-NH2). The higher the concentration, the better is the adsorption effect. 

Maximum adsorption of heavy metals occurs at a pH range between 5 to 7 where the cationic heavy metals 

exist as free ions and get adsorbed on to chitosan. Whereas at higher pH, adsorption performance is improved 

due to decrease in H+ ion that causes decrease in both binding sites and the electrostatic repulsion. 

Furthermore, at a lower pH, H+ ion concentration is high, so the protonation of amino group induces an 

electrostatic repulsion of metallic ions.

Future study plan

Chitin is much cheaper which is the origin material of Chitosan. However, chitosan is considered to be more 

flexible due to its easy modification of the amino groups. The modification of chitosan functional groups can be 

further studied. 
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Title

NANOCELLULOSE FROM Ananas comosus (PINEAPPLE) LEAF FIBER (PALF) 

CROSS-LINKED WITH CHITOSAN FROM SHRIMP AND CRAB EXOSKELETON AS 

HYDROGEL COMPOSITES FOR In vitro DRUG RELEASE OF METFORMIN 

HYDROCHLORIDE

Background

There is an increasing amount of environmental wastes in the Philippines wherein common wastes include 

pineapple leaves which contain pineapple leaf fiber (PALF) as well as shrimp and crab exoskeleton. These 

wastes have polymers which can be used in various applications as alternatives to synthetic polymers. For this

study, nanocellulose from PALF and chitosan from the crustacean exoskeletons were used to create a porous and 

pH-sensitive hydrogel biocapsule specifically for the controlled release of metformin hydrochloride. The

utilization of nanoparticles, will provide a novel perspective in the biomedical industry due to its superior 

characteristics.

Purpose of the research

The utilization of synthetic polymers for hydrogel applications continuously poses threat to the environment, not

to mention that it implicates expensive production cost. In addition, metformin is a common prescribed drug 

worldwide that induces side effects and can cause severe harm to the body when taken excessively. With this, 

there is a need to determine other potential sources of biopolymers in order to minimize the reliance on synthetic 

polymers all the while maintaining the standard properties entailed in inducing controlled release of metformin 

hydrochloride. Thus, this study utilized environmental wastes (PALF and shrimp and crab exoskeleton) in order 

to extract nanocellulose and chitosan as functional polymers for the hydrogel biocapsule.

Research plan

Nanocellulose was extracted from PALF which comprised alkali hydrolysis, steam explosion, and acidic 

hydrolysis. Chitosan was extracted from shrimp and crab exoskeleton which comprised demineralization, 

deproteination, and deacetylation. The extracted polymers were then subjected for Fourier Transform Infrared

Spectroscopy (FTIR) and Scanning Electron Microscopy (SEM). For the hydrogel production, chitosan was 
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dissolved in acetic acid followed by the dispersion of the PALF nanocellulose in the solution. A determined 

amount of metformin HCl was then dissolved into the solution. The proportions developed were T1 and T4 (75%

nanocellulose and 25% chitosan), T2 and T5 (25% nanocellulose and 75% chitosan), and T3 and T6 (50%

nanocellulose and 50% chitosan) which were cross-linked with NaOH and glutaraldehyde to form hydrogel 

beads. Characterization of the hydrogel was done through Fourier Transform Infrared (FTIR) Spectroscopy, 

Scanning Electron Microscopy (SEM), swelling capacity, drug loading, encapsulation efficiency, and controlled

drug release. For the swelling capacity and drug release, the hydrogel beads were immersed in HCl (pH 1.2) and 

phosphate buffer solution (pH 7.4) to simulate gastrointestinal conditions. Drug loading and encapsulation

efficiency was determined by submerging crushed beads in phosphate buffer solution and using UV/Vis 

Spectroscopy. The data collected were then subjected to statistical analysis using Kruskal-walis test and a post

hoc of Conover at 0.05 significance level.

Results of the study Report of progress can also be acceptable

The functional groups of the polymers indicated by the peaks of the FTIR results were similar to published data. 

SEM micrographs revealed fibrous nanocellulose and cubic chitosan particles. Increasing amounts of

nanocellulose in hydrogels cross-linked with NaOH showed a rougher surface seen in the SEM micrographs. The

hydrogel set-ups were able to swell efficiently in both acidic and alkali pH due to the deproteination of the 

carboxyl group of nanocellulose in alkali pH and the reactivity of the amino group of chitosan in acidic pH. Drug

loading and encapsulation efficiency showed that metformin HCl was present in the hydrogel beads due to its

porous surface which is evident in the SEM images. And for the controlled drug release, results showed that 

there was a gradual release of metformin HCl into acidic and alkali solutions due to its capability to swell. There

was no significant differences among the set-ups according to the statistical analyses thus, in conclusion 

hydrogel beads from nanocellulose and chitosan portrayed characteristics efficient for controlled drug release.

Future study plan

The hydrogel beads produced can be tested for the controlled release of other drugs in the industry. Incorporation 

of other biopolymers can be done as well. The hydrogel beads can also be used in applications outside the 

biomedical industry such as heavy metal adsorption as well as oil adsorption.
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(a)          (b)

Figure 1. SEM micrographs of (a) nanocellulose from PALF and (b) chitosan

from shrimp and crab exoskeletons at x10,000

(a) (b) (c)

Figure 2. SEM micrographs of (a) T1 NaOH-cross-linked hydrogel bead; (b) T2 NaOH-cross-linked hydrogel 

bead, and; (c) T3 NaOH-cross-linked hydrogel bead at x5,000

(a) (b)          (c)

Figure 3. SEM micrographs of (a) T4 glutaraldehyde-cross-linked hydrogel bead; (b) T5

glutaraldehyde-cross-linked hydrogel bead, and; (c) T6 glutaraldehyde-cross-linked hydrogel bead at x5,000

(a)                               (b)

Figure 4. FTIR spectra of (a) PALF nanocellulose and (b) chitosan from shrimp and crab exoskeleton
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Title The investigation on the solubility of the toilet paper.

Background

Toilet paper is essential for citizens in daily use. However, do you know what will happen to the 
toilet paper after you have pressed the toilet button?

Toilet paper is commonly made by native wood pulp, some manufacturers add native short wood 
pulp fiber in the progress in order to increase the softness. Native short wood pulp fiber doesn’t link 
with long fiber tightly.

Why do some toilet papers have powders on its surface?
Some manufacturers add talcum powder in the progress in order to increase the softness and 
decrease the cost. Talcum powder falls off easily when user using toilet paper.
We aim to investigate the tissue issues in our study.

Purpose of the research

We want to figure out which type of toilet paper has the highest solubility and find out the most suitable

solvents for dissolving toilet paper. The purpose of this project is to decrease the environmental destruction 

caused by toilet paper.

Research plan

We aim to demonstrate how a toilet paper dissolves after we flushing. We will use different brands of toilet papers 

and record the solubility of them after a period of time, so that we can find out which toilet paper is the most 

environmental friendly to us and the reasons behind.

Besides, we will also attempt to add different decomposition agents, solvents or use the physical methods to  

agitate. We hope that we could find out the most environmental friendly, sustainable approach to dissolve toilet paper 

as short as possible in the toilet.

Results of the study Report of progress can also be acceptable

First of all, we fill in beakers with same portion of water. After that, we will put different brands of toilet papers

to each beaker, mix them and wait for a moment. It aims to demonstrate the situation of toilet paper after

flushing.

We will record the solubility of different brands of toilet paper in different period of time. For example, we will 

measure how they dissolve in 3 hours. After that we will dry the residue of toilet paper and measure the dry mass

of them in order to compare their solubility.

How to collect the residue of toilet paper?

We will put different toilet papers into different beakers respectively and wait. After that, we will use a filter to 

filter out the residue of toilet paper. In addition, we put the residue into the oven and dry it. Because of its water

absorption, we need to dry toilet paper in order to compare the dry mass of residue for a fair test purpose.

How to measure the solubility of different toilet papers?

We will record the dry mass of residue, if it is the heaviest, that means it has the lowest solubility.

Furthermore, we will also use organic agents to replace water in this experiment. Attempting to find out a more 

environment friendly approach to dissolve the toilet paper.

Future study plan

After we figure out which toilet paper is the most environmental friendly, we want to find out its structure, 

material and how it mades in order to realize the principle of dissolving toilet paper.

References
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Chemiluminescence - finale

Background
PO-CL is a reaction that was first found by M.M.Rauhut in 1967, and has since been researched and made into

products. You can see the reaction at work in a product named “Cyalume”, which might be known as a glow
stick. It occurs when diphenyl oxalate is oxidized by hydrogen peroxide with the presence of a fluorescent dye. 
The dye determines the color, and many color variations can be created.

Purpose of the research
As the final touch to this research, I tried to determine a new way to control light intensity, by simply shaking 

a fluid. I utilized one of the research of my peer called “The wonders of Chameleon Emulsion” to separate the 
necessary reactants of PO-CL and letting them react on the interface of two solvents. While the concept was
proven on GLS presentation, I polished it further to control the duration of light emission after initial shaking.

Research plan
Concept of 2-solvent PO-CL

2-solvent PO-CL consists of a Reaction layer, and Storage layer. Reaction layer contains Eosin-Y, hydrogen 
peroxide and sodium salicylate to maximize the reaction speed. Storage layer contains diphenyl oxalate. Two of 
these solvents are put into a container. Diphenyl oxalate will be supplied from the storage layer to the reaction 
layer through the interface. 

Experiment.1  Determining the effects of solvents against PO-CL reaction
In order to make a 2-solvent PO-CL, I first had to determine which solvents are usable for PO-CL reaction, 

and which can be used as a safe storage for diphenyl oxalate.
1. Add diphenyl oxalate, sodium salicylate, 7.5mg of Eosin Y. Add 2mL of the sample solvent.
2. Ready a light intensity measurement device and add the 35% hydrogen peroxide aqueous solution
3. Measure the light intensity

The two solvents will be determined by the result of experiment 1, and it will be used on experiment 2.
Solvents used:
Dimethyl phthalate, ethyl acetate, methanol, tert-butyl alcohol, acetone, diethylene glycol, ethylene glycol, 
dimethyl sulfoxide, n-hexane, and cyclohexane.

Rikkyo Ikebukuro Senior Highschool

Experiment.2 Making the 2-solvent PO-CL
Once the two solvents are determined, I added the necessary substances inside the two solvents and mixed 

them to make the interface. Light intensity was observed by the naked eye. If the two solvents were unable to 
form an interface, the pair is recognized as a failure.
Reaction layer: Dimethyl phthalate, ethyl acetate, methanol, tert-butyl alcohol, acetone, dimethyl sulfoxide,
diethylene glycol and ethylene glycol
Storage layer: n-hexane and cyclohexane

Experiment.3 Measurement and Improvement of 2-solvent PO-CL
Light intensity of the 2-solvent PO-CL was measured after repeated shaking. Reaction layer was changed to 

a mixture of two different solvents.
Reaction layer: diethylene glycol, dimethyl phthalate (Mixed together in a ratio of 1:0, 1:1, 0:1 respectively)
Storage layer: n-decane. (n-hexane was prone to rapid evaporation, so n-decane was used)
Light intensity was measured by Shimazu’s High sensitivity light emission sensor.

Result of the study State of progress can also be acceptable
Experiment.1  Determining the effects of solvents against PO-CL reaction

Fig.1 shows that most of the solvents I prepared has dissolved both diphenyl oxalate and hydrogen peroxide. 
These solvents are suitable for the reaction layer. Dimethyl sulfoxide caused an unknown reaction, and heated up
to scalding temperature. Therefore dimethyl sulfoxide is not suitable for PO-CL. N-hexane and cyclohexane did
not dissolve hydrogen peroxide but has dissolved diphenyl oxalate. Since hydrogen peroxide cannot enter a
hydrophobic solvent via the interface, these solvents are optimal for storing diphenyl oxalate without premature 
reactions.

Experiment.2 Making the 2-solvent PO-CL
Fig.2 shows that some pairs mixed together permanently, and therefore is not suitable as a 2-solvent PO-CL.
All of the pairs that formed an interface had a weak light emission on the interface. Light intensity increased

after being shaken by hand. Light intensity slowly decreased over time, but can be increased by shaking again.
How 2-solvent PO-CL works

Substances pass through interfaces of two solvents, and can react with substances on both sides of the 
interface. Its transition speed is determined by the interface area and solubility of substances against the two 
fluids. Therefore, separation of diphenyl oxalate and hydrogen peroxide into two different solvents allows
PO-CL to occur in a limited reaction speed. The speed can be changed by increasing the interface area, which 
can be achieved by shaking the fluids.

Experiment.3 Measurement and Improvement of 2-solvent PO-CL
Fig.3, 4, and 5 shows the light intensity change of 2-solvent PO-CL after shaking. Light intensity peak and 

duration increased when dimethyl phthalate is present. Diethylene glycol decreased both the light intensity and 
duration. Light intensity peak and the duration can be controlled by changing the reaction layer.

The light intensity peak slightly decreased after each subsequent shake. This indicates that the diphenyl 
oxalate is slowly being depleted by the shake. 2-solvent PO-CL will be incapable of emitting light after their 
diphenyl oxalate is depleted.

Future study plan
I am thinking of getting a patent for this system. I am sure the 2-solvent reaction concept can be used for other 
reactions. Maybe I will do it in my university.

Reference 
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Fig.1 PO-CL reactions on different solvents

Storage layer

n-hexane cyclohexane

Reaction 

layer

Dimethyl 

phthalate
Not mixed Not mixed

Ethyl acetate Mixed Mixed

Methanol Not mixed Not mixed

tert-butyl alcohol Mixed Mixed

Acetone Mixed Mixed

Diethylene glycol Not mixed Not mixed

Ethylene glycol Not mixed Not mixed

Fig.2 Mixing of reaction layer and storage layer
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Background

“Water” plays an essential role in our lives, especially with 60~65% of our body being comprised of water. However, 

when an unexpected large scaled natural disaster hits human race, we are constantly searching for potable water, as well 

as water for domestic uses. Especially in Japan, we have faced three huge earthquakes in the past decade and after every 

disaster we are faced with the problem of not having access to safe water. 

Purpose of the research

The purpose of our research is to create a water filtering system for times of disasters. Japan has experienced many 

natural disasters, but the biggest concern was the large scaled earthquakes that we have experienced about three times in 

the past 50 years. With every unexpected earthquake, comes the issue of not having enough access to safe, potable water,

despite the fact that water still does exists and the fact that it is what keeps us healthy and alive. Therefore, our team 

found it as our duty to create a filtering system that would filter the contaminated water around us to a point where it 

becomes potable, but would be simple enough for anyone to use. Furthermore, in order to make this system affordable in 

the future, we specifically used materials from the 100 yen store to keep it affordable for anyone.

Research plan

Through research, we reached the conclusion of making a dual purification system with the procedure of putting the 

contaminated water through a simple filter first and then sterilizing the filtered water using natural UV rays from the sun. 

With the premise that suburban areas have more natural water resources that is potable, my group focused on creating a 

system for the urban areas where quality water is harder to find. We decided to use the water from our school fountain as 

our water source for this experiment which was swarming with E.coli; with the idea that the fountains located in the urban 

areas can be used as water resources during times of disasters. Additionally, we set our standard for potable water to when 

E.coli could not be found in the water based off of the standard made by the country.Our research was comprised of the 

following experiments: 

1. Experiment on the simple filter

2. Effectiveness of sun heat and UV rays for sterilization 

3. Colony formation for the number comparison of E.coli
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Results of the study Report of progress can also be acceptable

The results of the experiments mentioned above is as follows:

1. For our simple filter, we based off the structure of this filter from the filters used for survivals; creating 

two layers of pebbles, gauze, and activated carbon inside a 500ml bottle. As a result of directly placing the 

materials in the bottle, the water became more contaminated and therefore, we decided to put the pebbles and 

activated carbon inside teabags to prevent small particles from flowing out. After several attempts, we were 

able to clear the murky fountain water to as clear as tap water (Figure 1).

2.

3.

- glucuronidase which was cultivated

for 24 hours. Determined to know the details, we decided to make a colony formation for E.coli to see with our 

eyes that the E.coli had been fully sterilized from the water with just the power of sunlight and UV rays. For each 

of the three experiments that we did, we created a culture medium for the fountain water, filtered water, and the 

sterilized water. For the first two experiments, it resulted in the increase of the colonies for the sterilized water, 

proving our experiments as a failure. However, for the last colony formation experiment, the result came out in

the way that we dreamed of for so long. The number of colonies was decreasing as the fountain water got filtered, 

and at the point where the water was sterilized with sun heat and UV rays, there were no colonies to be found on 

the culture medium (Figure 2). Logically proving that the water had become purified enough to drink.

Future study plan

More successful results with the colony formation, not enough successful examples

Specific numbers of the clarity of the filtered water 

Enhance the system to make it a year-round system
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Abstract of the Presentation

Title Recovery of Tantalum from Tantalum Capacitor by a Pyrolysis Treatment
Background

Tantalum capacitors are used in electronic devices such as mobile phones and personal computers. The 
demand for tantalum is growing because electronic devices are getting smaller (Fig. 1). Tantalum is a 
rare-earth metal and resources are limited. For metals such as tantalum that are difficult to extract for 
technical and economic reasons, securing a stable supply is critical. Tantalum is known as a conflict metal 
because it is produced in conflict zones; tantalum is therefore widely associated with social problems. A 
stable supply of tantalum is therefore needed. In Japan, tantalum is used in many electronic devices. The 
mold resin that is used to cover tantalum, i.e., ABS resin, is regarded as a problem not only in Japan but 
also in many other countries. Plastics in the ocean pose pollution problems, and processing ABS resin is 
difficult because of its physical and chemical stability. New techniques for the efficient separation and 
extraction of resources such as rare-earth metals contained in electronic devices and electronic 
components are therefore needed.

Purpose of the research
Tantalum capacitors consist mainly of tantalum and a mold resin, which contains a brominated flame 
retardant. Toxic gases are therefore generated during thermal decomposition. mold resin 
has high physical and chemical stability. It is therefore necessary to break down the mold resin and extract 
the tantalum without generating toxic gases. Hydrotalcite (kw-500, -1000, and -2000) is used as an 
additive. It has anion adsorption and catalytic properties, and is used to restrict generation of bromine and 
to break down the mold resin by thermal decomposition. The aluminum–magnesium complex hydrotalcite 
can form an interlayer outer-spherical complex (Fig. 2.3). Anion adsorption during thermal decomposition 
can be confirmed by sphere formation. Our aim is to promote thermal decomposition without generating 
poisonous gases and to separate the tantalum combustion material from the ABS resin. In addition, we aim 
to develop a new technique for recycling tantalum capacitors.

Research plan
Tantalum capacitors contain tantalum and brominated flame retardants, therefore toxic gases are generated 
by thermal decomposition. In addition, the mold resin has high physical and chemical stability. It is 
therefore important to break down the mold resin and extract the generated toxic gases. The additive 
hydrotalcite (kw-500, -1000, -2000), which has anion adsorption and catalytic effects, was used to 
suppress generation of bromine and break down the mold resin by thermal decomposition. Hydrotalcite is 
an aluminum–magnesium complex and is converted to small particles when it adsorbs anions (Fig. 2.3). 
After thermal decomposition, the presence of such particles on the hydrotalcite surface indicates 
successful anion adsorption. We aim to use this method to recover tantalum compounds, without 
generating toxic gases, by thermal decomposition. We would also like to establish a new method for 
recycling tantalum capacitors. Samples of tantalum capacitor–hydrotalcite mixtures were used. The 
tantalum: hydrotalcite ratio was set at 1:1, 2:1, and 4:1 (Table1). For a control experiment, a tantalum 
capacitor was prepared. The sample was placed in a metal reactor, and a nitrogen flow was used to remove 
oxygen from the reactor. The temperature of the metal reactor was raised to 550 C; this was used as the 

decomposition temperature. The generated gas was passed through a water condenser, concentrated, and 
recovered as an oil. In addition, the non-condensable gas component was collected by bubbling through an 
alkaline solution (Fig. 4). The residue after pyrolysis was mixed with distilled water and stirred with a 
stirrer to extract tantalum compounds. Energy-dispersive X-ray spectroscopy (EDS) was used to analyze 
the hydrotalcite surface to determine whether the hydrotalcite had adsorbed bromine. EDS was also used 
to determine whether or not the tantalum compounds were converted to tantalum oxide. It was also used to 
identify the spheres that indicate ion adsorption (Fig. 9). Ion chromatography was used for quantitative 
and qualitative analysis of the sodium hydrotalcite solution.

Results of the study Report of progress can also be acceptable
Tantalum compounds were extracted with hydrotalcite kw-1000 (Fig. 5.6.7). However, it was not possible 
to extract tantalum compounds with hydrotalcite kw-500 or -2000. EDS examination of the hydrotalcite 
surface showed that the bromine concentration increased. EDS was also used to examine the particles that 
were formed during anion adsorption (Fig. 9). Examination of the hydrotalcite by X-ray diffraction 
showed that the tantalum structure was unchanged by thermal decomposition (Fig. 10). The hydrotalcite 
was examined before and after thermal decomposition with an X-ray fluorescence analyzer. Bromine was 
observed after, but not before, thermal decomposition. In addition, most of the generated gas was 
converted to residual carbon. Analysis of the sodium hydroxide aqueous solution by ion chromatography
did not show the presence of bromine. Bromine was therefore recovered in the residue. Decomposition of 
the mold resin was catalyzed by the hydrotalcite and bromine was detected on the residue surface. It is 
therefore inferred that anion exchange does not occur by an anion exchange reaction with hydrotalcite 
because bromine was not observed on its surface. It is inferred that reactions between the hydrotalcite 
cations and bromide anions occurred, and the generated hydrogen gas was recovered as a residue. Thermal 
decomposition of the mold resin occurred under all conditions. However, it could not be completely 
destroyed, which suggests that the reaction on the surface was incomplete.

Future study plan
Additional experiments need to be performed to test hydrotalcite kw-500 and -2000, and to analyze the 
residues generated in each test. In addition, to kw-500 and -2000, the use of other additives such as 
magnesium hydroxide, magnesium oxide, and basic magnesium carbonate should be investigated.
Experiments would involve changing the additive ratio and identification of suitable additives for thermal 
decomposition of tantalum capacitors. The effects of temperature on the thermal decomposition of 
tantalum capacitors also needs to be considered. If appropriate temperatures lower than 550 °C and 
suitable additives can be identified, we think that the problems associated with ABS resin can be 
effectively resolved. The use of a suitable additive ratio and thermal decomposition temperature would 
reduce costs and experimental time. If the time and cost can be reduced, use of this technique for tantalum 
recycling will expand. If the mold resin can be decomposed, not only rare-earth metals such as tantalum 
can be recycled, and this will help to resolve global resource problems. Eventually, we would like to 
develop this recycling technique as a useful tool for achieving a greener, more recycling-oriented society.
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Fig.1 domestic demand of tantalum     Fig.2 before adsorption              Fig.3 after adsorption

Fig.4 experimental apparatus

Table1 experimental conditions
Condition Additive ratio Sample 

I Tantalum capacitor
II 1:1 Tantalum capacitor and hydrotalcite
III 2:1 Tantalum capacitor and hydrotalcite
IV 4:1 Tantalum capacitor and hydrotalcite

Fig.5 condition I                Fig.6 condition III          Fig.7 tantalum compound

Fig. 8 surface of tantalum       Fig.9 HT of thermal decomposition       Fig.10 structure of hydrotalcite

Areas
Physics Chemistry Medical Science Biology Earth Science

Mathematics Information Computer Others( )

Participant’s Information

Representative’s Name Yutaro Yamabe

Member Yutaro Yamabe  Ayu Haneda

Supervising Teacher
Name Masamitsu Sumitani

Abstract of the Presentation

Title

Background

It is said that color has psychological affects on us. According to Nomura’s study on the stress-inhibiting effect

of blue light while doing computational problems measured using salivary cortisol concentration, “Blue-light

improves concentration”. So, we want to study concentration under three colors of light (white, blue, red) using

various methods.

Purpose of the research

By finding the best color to improve students’ concentration, we want to create a more efficient study

environment.

Research plan

In this survey, we measured students’ concentration in two ways;

attention”.

Results of the study Report of progress can also be acceptable

We predict in survey X here will be a difference in at least one combination of the three light color averages

and blue-light’s concentration average will be the best of the three. Survey Y’s result was that blue-light’s scatter

was the biggest of three. So, we predict blue-light will the best improve student’s concentration.

Future study plan

First, we have to finish to survey. We will also analyze difference the 63 students’ personal data for correlations.

For example, color preference.

References

Syusaku, Nomura (2014) “The effect of blue-light and white-light illumination on visual acuity and 

concentration”

Sachio, Fukui (2001) “Chi no tokeigaku 1[Statistics of knowledge 1]” Kyouritsusyuppan

Areas
Physics Chemistry Medical Science Biology Earth Science

Mathematics Information Computer Others( )

Participant’s Information

Yuku Uehara

Member Yuku Uehara, Takeshi Mon, Yosuke Shinada, Hikaru Nibayashi , 

Konan Mandai, Natsuki Kurosawa

Supervising Teacher
Name Kota Murano

Abstract of the Presentation

Title The sound which is easy to hear in group and sound that easy to 
remember.

Background

Recently, watching corporate commercials broadcasting on television.And I thought music that easy to 

remember increases the advertising effect, so companies could benefit more and can make a big 

contribution to society.Therefore I decided to implement this experiment and thinking how I can 

investigate them.Then I want to find the rules of sound which is easy to remember.

Purpose of the research

I want to find the rules of sound which is easy to remember for improve the effectiveness of 

advertisement uses that rules or music for commercials of companies and others.

Research plan

In the lunch time we sound a certain note.

Four hours later, we will take 3 choice quizzes to a lot of people. Then we calculate the 

percentage.

We will do same experiment on another day and change floors, then examine whether it is easy to 

remember by changing the sound.

Results of the study Report of progress can also be acceptable

The range that human can hear is from 20 hz to 20 khz. Among them, 100 hz to 300 hz,which is a bass, is 

expected to be a key range that easy to remain in human memory. 

Future study plan

We will continue experiments to find the law which is easy to remain in the memory of human, and 

make the song which is easy to remember,then we want to contribute to advertisement for many 

company.

References

https://www.gizmodo.jp/2014/08/post_15159.html
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Participant’s Information

Representative’s Name Majeed Hena

Member Thapa Mishal, Mak Wing Ting

Supervising Teacher
Name Luk Chi Hang

Abstract of the Presentation
Title Barrier Free Home

Background

Through the visiting activities in volunteer work, the students discovered that the elderly people and the physically 

disabled people faced many difficulties in their home life. They are hard to turn on an electrical appliance, open a

locked door, or even switch on a light.

Purpose of the research

This project aims to solve their problem in daily life by using face recognition and speech recognition to control all of

the household appliances. The elderly people and physically disabled people do not need to use their hand to turn on

the devices but only use their speech. By using face recognition, they can also open the locked door with correct 

face-recognizing. It provides a secure monitoring and handless convenient on the entrance of the house.

Research plan

To achieve the aim, we have to establish the face recognition system, the speech recognition application and to 

make a house model for demonstration. Both face recognition and speech recognition use the Artificial Intelligence

(AI) system.

For the technique of the face recognition, we use OpenCV and dlib as the source library and the environment. A

face datasets are also built as training the system to recognize who is the master of the house.

For the speech recognition, we use Action on Google --- a google assistant API as the interface. With the own 

designed action pack and python program, the system can control the real-life devices.

To demonstrate our product, we make a household model which the door and the devices can be control by our 

program.

Results of the study Report of progress can also be acceptable

In this stage, the face recognition, speech recognition and the household model are successfully established. We can

demonstrate how to use and how can it work in the program.

Future study plan

On the speech recognition, English are the only interface provided now. For the convenient of the people who are not 

familiar with the English, we plan to design the mobile app. The app’s interface will show different languages. When 

the users select the functions in the app, the mobile will represent to “speak out” the speech commands.

References

Face Recognition:

https://medium.com/@ageitgey/machine-learning-is-fun-part-4-modern-face-recognition-with-deep-learni

ng-c3cffc121d78

OpenCV:

https://docs.opencv.org/3.4.0/d9/df8/tutorial_root.html

Action on Google:

https://developers.google.com/actions/
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Representative’s Name Liao Tzu-Yu
Member Shao Ming-Liang , Lin Yu-Cheng , Wang Bryan 

Supervising Teacher

Name Huang Ming-Tsau , Chang Jung-Shiong
Abstract of the Presentation

Title Memory Glasses
Background

Forgetting items has always been a phenomenon that many people often do. If we can keep 
tracking of all the items we’ve ever seen, to remind or notify the user at a later date, not only can 
provide direction of the item to the user, but also can display photos to help the user to memorize 
what you have done. In this research, the user can carry a VR glasses combined with a 
smartphone to simulate a wearable AR glasses, by using technology such as SLAM
( ) and image recognition to construct the real world items 
in the virtual world. This work is called "Memory Glasses".

Purpose of the research

1. Ability to construct environmental information to locate the user's location and perspective.
2. Using object detection and environment construction, you can accurately identify the position 

of the item in space.
3. User can locate the item by searching and tracking.

Research plan

1. Memory Glasses A VR glasses combined with a smartphone to simulate a wearable AR 
glasses.

2. Recognition By using SLAM technology and image recognition to construct the real world 
items in the virtual world.

3. Recording Analysis item’s information and saving.
4. Searching Select item types to sort results by distance and accuracy.
5. Tracking The user specifies the search result to guide the path by using direction, distance, and

other information.
Results of the study Report of progress can also be acceptable

While the user moves, the glasses will construct a space and identify the location of items. Then, 
it can determine the type of item through the search function. As long as it obtained the 
corresponding location information of the items, the user will be able to follow the instructions to 
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search the project correctly.

Future study plan

In the future, we would like to integrate the information of multiple-person constructions or add 
in AI that is customized by the user's habits to improve real-time updates, and make the virtual 
world closer to the real world.

References

Chinese resource
, ( )(2018) ( ) :

English resource
J. Redmon, S. K. Divvala, R. B. Girshick, and A. Farhadi. You only look once: Unified, 
real-time object detection. In CVPR, 2016.

Web resource
Apple official website 1.https://developer.apple.com/documentation/arkit

2.https://developer.apple.com/machine-learning/build-run-models/
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Object Detection

Using the YOLO (You only look once) object detection method 
to train the item identification model, the initial error is rapidly 
reduced and the convergence is achieved at the end.

(table 1) Relationship table of training step and loss

Plane detection
(fig.1) The operation procedure of Memory Glassesy Glasses

Guide direction if the item

Object detection

Wearable device

Recognizing the
location of item

(fig.3) CNN architecture for item identification
CNN Convolutional Neural Networks divides the picture into 
multiple convolutional, which are pooling sequentially, retain the 
picture features, reduce the size of the picture, and finally 
multiply each pixel by the weight and add up to know the 
accuracy

(fig.2) Item identification result
Correctly identify the types of multiple 
items in the image, and know the scope 
and accuracy of the items.

Taipei Municipal Nei-Hu Vocational High School

Plane Detection

Items Navigate

Facing middle distance item Facing long distance itemFacing short distance item
(fig.7) The user can see the navigation information through the glasses, including directions 
and distances. The arrow points to the item to be navigated, and the text shows the distance to 
the item, in order to let the user find the item quickly and accurately.

Pointing to the blue item Pointing to the green itemg g g

(fig.6) Navigate different projects by selecting the type of project

(fig.4) Feature points (the yellow dots)
and Identification plane

The feature points of the two images are compared to 
obtain the estimated position of the user, and then 
integrated with the IMU (Inertial measurement unit)
estimation result to obtain a more accurate user position. 
It also links feature points, search for possible planes, 
and integrates information to achieve SLAM 
functionality.

The user selects the type of item 
to be searched, and searches the 
database for information that 
matches the result, and calculates 
the distance and direction of the 
item in the space. Display the 
calculated information on the 
glasses.

Integrated into one planeIdentify multiple planes
(fig.5) plane information integration
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Figure 1  Bionic arm
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Abstract of the Presentation
Title Constructing an air muscle upper arm reinforcement learning model with DDPG

Background

DDPG(Deep Deterministic Policy Gradient) is a reinforcement learning combined with the neural network, 
and it can learn the high-dimensional action spaces effectively and choose actions fast.
In this study we control the bionic arm's movement includes biceps brachii, triceps, and deltoid muscle to do 
the antagonism in each of the muscle's extensor and retractor.
There is a lot of different time length in control, and it produce the high-dimensional action spaces.
Whereas the DDPG can improve the high-dimensional action space’s problem effectively. Therefore, we 
picked the DDPG for the main algorithm in the study.

Purpose of the research

We want to combine the intensive learning and image recognition system with the bionic robot to make the 
bionic arm accurately reach the target position through the image information, and want to build a bionic
robot with a learning ability that can controlled easily and accurately

Research plan
Our study has two parts, the structure of bionic arm and the structure of reinforced 
learning.
11. Thee structuree off bionicc arm
We construct a set of bionic arm and combine with DDPG to 

make the learning environment, in bionic arm we have three 

parts: 
I. Air muscle Air muscle is the most important actuator 

in our works. We have already done the following of 
muscle:
(1) Biceps
(2) Triceps
(3) Deltoid

II. Upper arm bone’s model (3D printing) We use 3D printing to make the upper arm bone’s 
model and set the air muscles according to the human muscles.

－49－



Taipei Municipal Nei-Hu Vocational High School

(1) Humerus
(2) Ulna & Radius
(3) Ligament
(4) Tendon

III. Control system Inflating, exhausting, and blocking the artificial muscles through the pump 
and solenoid valve
(1) Pump
(2) Electromagnetic valve
How to make the air muscle

           Figure 2  The way to make the air muscle    Figure 3 The conditions of air muscle

How to construct a bionic arm

Figure 4 Bionic arm architecture diagram

We use the elastic rope to link the joint of the 3D printing bone models.

Figure 5 Steady the muscle

Taipei Municipal Nei-Hu Vocational High School

Figure 6 Control status table  

We print the tendon to connect the bones and muscles through the flexible material TPE printed in 
3D.
For instance, make the air muscle steady on A, B, C. And then will complete the bionic biceps 

brachii.

How to Control bionic arm
According to figure 6, we sort out three states 
of inflation, blockage, and exhaust of artificial 
muscles by controlling the three states of 
muscles.

          
22.. Thee structuree off Reinforcedd learningg 

Figure 7 circulatory system frame diagram

Figure 7 is a circulatory system frame diagram, for the bionic arm to react to different conditions
and movements of the environment. In order to catch bionic arm's action, we use the ball with
different colors to set up on bionic arm's shoulder, elbow, the front of the arm, and the target. Trough
the image recognition, to find the circle, locate each of the arm's points and the target's location. And
then to get the condition of the bionic arm in the environment. Finally, input the reinforcement
learning's condition and output corresponding's actions finish the circulate of the movement.
Achieving the circulate, we have two frames of machine learning
1. Set up the learning environment
2. Combine with the DDPG and the bionic arm.

((1) Sett upp thee learningg environmentt 
Training reinforcement learning in a physical space usually need a lot of time, and it is easy to have
a big and random influence on the environment, so we decided to build a virtual environment to let 
the reinforcement learning be trained.
Virtual environment has the advantage of fast, convenient, and save, also can pick up learning

Taipei Municipal Nei-Hu Vocational High School

model's speed. As a result, set up the virtual environment to test the way of possibility first, then
combine the DDPG with the bionic arm. 

Figure 8 The virtual environment

We have built the virtual environment that uses two supports to connect, an immovable point and
movable random target (Figure 8). To correspond the different environment, the arm action, bionic
arm, and the target's training process, make the front of the arm touch the target closely, and they
can get more rewards for the training objective.   

((2) Combinee withh thee DDPGG andd thee bionicc arm.. 
We train and combine the reinforcement learning with the substance, use the image recognition to 
get locations and angles. The time of inflation is continuous, in order to avoid the error of image 
recognition and the time difference being caused by excessive inflation of the arm, we communicate 
and control it one by one with the host and the control, and check the status between each action. 
The following figure (Figure 9) changes the state of the learning model after the target and the 
initial state through image recognition (Figure 9 right). After the action output, the state is 
confirmed by the image recognition, and a cycle of the bionic arm contacting the target is done. 

Figure 9 Combine with the DDPG and bionic arm 

Taipei Municipal Nei-Hu Vocational High School

Results of the study Report of progress can also be acceptable

The super parameters we used in this study are referred to the following table.

Hyperparameter 
category

Step
Number 

of
rounds

Actor
Learning 

rate

Critic
Learning 

rate
Hyperparameter 

value
250 10000 0.0002 0.0001 0.001 0.9

Figure 10 Hyperparameter settings used by DDPG in this study

The number of hidden layers in the neural network is 1, and there are 300 neurons. Use the ReLu
linear rectification function as the excitation function and make the replay buffer 50000 units.

Figure 11 Training process

After completing the training, we can close the endpoint of the virtual arm as close as possible to 
the target with the target position and the current virtual arm angle. If the target is reached, the 
training round is ended, a new training round is started, and the record is recorded. Add the total 
distance to the target for each step in each round as a negative reward, and if you reach the target 
(Figure 11 right), add a positive reward, and record the number of steps per round. (Figure 12)

Figure 12 Training process record
Figure 12 for the process record by using the hyperparameter training of Figure 10, the X-axis of both charts is the
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number of rounds, the Y-axis of the left chart (Ep_r/Turn) is the bonus score per round, and the Y-axis of the right

chart (Steps/Turn) the number of steps used for each round. Shown in the record, we can observe the following

information:

(1)   The total reward value per round does not increase significantly after about 2,000 rounds.

(2) It can be observed after about 6,000 rounds that the total reward value approaches zero.

(3) After about 1000 rounds per turn, the frequency of steps is also increased a lot, and the minimum is 50 

steps.

(4) Even after about 1000 rounds, it is possible to end the round at about 50 steps from time to time, or there is 

steps turbulence, which is unstable between the extreme values of 250 steps and 50 steps.

The conclusion
In summing up the above research, we have summarized the following:

1. The material we used cannot reach as exquisite as human, the place of tendon, ligament, and the size of the

muscle, so we will change the position make it succeed. 

2. We made the upper arm model like the real one, and it can actually work as the human movement.

3. There is a nonlinear relationship between the muscle's inflation and deflation time and the angles of the arm, but 

it can be solved by using the deep learning.

4. Even though there have some movement sink into local optimum in our study, it can still achieve objective 

closely.

Future study plan

At present, the dimension perceived by reinforcement learning is limited to two-dimensional space. we hope that 

in the future, the three-dimensional space can be perceived through the air pressure sensor and image recognition, 

and the algorithm can be improved to make the bionic arm behave more like human behavior.
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Participant’s Information
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Representative’s Name Shota Sakamaki
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Abstract of the Presentation 
Title Blackboard Plotter :The New Way for Drawing Graphs

Background

Math is the subject which many high school students dislike. We would like to do something with the present

situation. One of the reasons for the problem is that they cannot link formulas or functions with the image of

their graphs.

Purpose of the research

The purpose of the research is in order to solve the problem that they cannot link formulas or functions with the

image of their graphs so that many students will like math. To accomplish this, we decided to develop the

machine named “Blackboard Plotter”, which can draw a graph of a function inputted beforehand on the

blackboard with a chalk automatically. It is because no machine which can draw graphs directly on the

blackboard though lots of software can show graphs on the computer screen already. We are expecting that

showing the action of the machine make the student’s image clearly and deepen their understanding.

Research plan

Blackboard Plotter is composed of Body, Head, and Control unit. 

Body: Comportment to shift Head, which is composed of LM Guide (Linear Motion Guide, manufactured by

THK CO.LTD), belt conveyor, screw shaft.

Head: Comportment to draw a line. Used a servo motor to touch the blackboard with a chalk.

Control unit: Comportment to control motors by using Arduino. Used a touch screen to operate.

Our first goal is to draw a graph which is already inputted. Moreover, our final goal is to draw any graphs as the

function inputted.

Results of the study Report of progress can also be acceptable

We already made a trial product and a program to draw a sine curve. However, the machine cannot move

because of the power shortage.
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Future study plan

Our next goal is to succeed drawing a graph. After that, we would like to

1. Add some graph variations.

2. Improve the operability.

3. Save weight.

Moreover, we are planning to do a field test to verify whether the machine help students to understand their 

lessons and improve more.

References
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Supervising Teacher
Name Yoshimi Ikeda

Abstract of the Presentation
Title Factors of the famine of Aomori in the Edo era viewed from the Hirosaki domain diary

Background

In March 2011, the Great East Japan Earthquake occurred, and research that connects natural disasters with 

history and archeology has attracted attention.

In this research, in order to clarify what the climate was like before the weather observations were started by 

the Meteorological Agency, we made a database of weather records recorded in the historical documents of the 

Edo period, and further searched for the causes of climate change which led to the famines which were 

recorded in the documents.This year, we analyzed the records of the Hirosaki domain diary that lasted for 164 

years, highlighting the causes of the main famine in the Edo period.

The Hirosaki domain diary is the oldest official record in Japan, written as a diary from 1661 to 1868 by the 

Hirosaki Domain which governed lived in the area of Japan now known as Aomori Prefecture. 

Purpose of the research

1 We will make a database together with the historical documents we examined in previous years.

2 We will explore the effects of climate change that caused famines in the Edo period.

Research plan

We classified the weather recorded in the historical diaries to make them closer to the 
definitions used by the Modern Meteorological Agency.We defined the weather of days which were 
cloudy more than 90% of the day (more than 21.6 hours) as cloudy, and the weather of those 
cloudy for less than 90% of the day (under 21.6 hours) as sunny. Words that gave information on 
meteorological conditions other than the weather  - “Thunder”, “Wind”, “Chilly · Cool”  - were 
also counted. The data about the weather for 164 years: 58, 781 days has been gathered.

Results of the study

DData1,22 Thee appearancee ratee off thee weatherr inn 300 yearr periods. 
It was found that during the Houreki famine, the Kyoho famine, and the period including the 

Houreki famine the appearance of fine weather was the highest, and the appearance rate of rain 
and snow was low. It was found that during the Tenpoh famine period, the rate of appearance of 
fine weather was low, and that of rain and snow was high.
DData33  Thee appearancee ratee off sun,, rain,, andd snow. 
The appearance rate of sunny days in the period of the Houreki famine suddenly fell.

Ikeda Junior & Senior High School
It is said that the harm caused by the cold occurred in the Tohoku region as famine.
Also, the rate of rainy days in the Tenpoh famine period exceeds the appearance rate of fine 

weather. It is said that the cause of the Tempo famine was heavy rains, floods, and the 
accompanying cool summer. It is thought that the rain appearance rate was high and the amount 
of sunshine decreased, leading to famine.
DData44 Thee numberr off dayss off "windd fromm thee east"" inn summer..   
Between 1776 and 1789, when there was the Tenmei famine, the wind from the east, that is, the 

number of days of winds considered to be “yamase”, were many. Yamase is a cold wet east 
wind that blows in summers mainly in the Tohoku region's Pacific side.
DDate55  The numberr off dayss recordedd as chillyy // cool  inn summer.. 
We examined the record of “chilly” and “cool” days during the summers from June to August 

recorded in the Hirosaki domain diary. There were 459 days in the summers from 1701 to 1864 
that were reported as “chilly” or “cool”. The word “cold” was not written in the records.
During the period of 1782 to 1785 and the period of 1833 to 1839 (the Tenpoh famine), the 

number of days recorded as “chilly” or “cool” were many. It is said that the cause of the Tenpoh 
famine was heavy rain, flood and the cool summer accompanying it, and there were many records 
of summer “chilly” weather like in the graph, which supports the theory of a “cool summer.”   
DData6,77  Thee numberr off dayss off  lightning fromm 17011 too 18644 
We analyzed the record of thunder in the years from 1701 to 1864. Since the influence of the 
Yamase - the cold, wet, east wind - was seen in the year of the Tenmei famine 1787, it is 

considered to be a year when the impact of the  Okhotsk Sea High Pressure  was strong.
Summaryy off thee study  

1 It is said that the Kyoho famine is a famine mainly of western Japan, and the fluctuation of 
weather in Aomori was small, as the appearance rate of sunny days in the 30 years is high.
2 Amidst the high occurrence rate of sunshine, the five years of the Houreki famine were linked to 
frequent lightning as the cold air flowing in the upper regions of the sky caused an unstable 
atmosphere. This caused famine in addition to declining sunshine hours.
3 During the period including the Tenmei famine, the high pressure of the Sea of Okhotsk  
developed and "Yamase“ wind occurred. It is considered that the cause of the famine was that the 
summer temperatures did not rise.
4 Rainfall rate of 30 years including the Tenpoh famine exceeds the appearance rate of sunny 
days. Due to the decline in sunshine hours, temperature drops also resulted in famine.

Future study plan

To make use of the Morioka Domain Chief Retainer Diary and restore the weather information 
and analyze it in the wider period.

References

1 Hirosaki Domain diary Mr. Yoshimi Fukuma  editing

Ikeda Junior & Senior High School
1 The appearance rate of the
weather in 30-year periods(Aomori)

2 Comparison of weather 
rates in the documents

3 The appearance rate of sun, rain and snow

4 The number of days of "wind from the east" in summer
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6 The number of days of lightning

7 Lightning generation rate and frequency
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Abstract of the Presentation

Title Improvement of the accuracy of visible light communication

Background Visible light communication is the method of communication which uses flashing of

an electric bulb. By flashing the light, it can show a signal of 0 or 1. There are some better features in visible

light communication. The first one is it doesn’t use radio waves as the resource, and there are limits to using

radio waves. Another one is we can set it up cheaply by attaching it to lighting equipment2). From the above

reasons, it can be used more practically. For example, though radio communications have trouble with being

used in water and tunnels, visible light communications are able to do so. Not only can it be used in water and

tunnels, but it can be used in various areas such as space. (Fig.1) However, it has a bad point which is that

mixing with ambient light occurs. So our experiment was to decrease the effect of ambient light on this

communication.

Purpose of the research [Ex.1] According to previous research, visible light communication is

affected by ambient light and communication is disturbed1). But, it isn’t clear that the difference of the effect on

the visible light communication is caused by differing in ambient light. So, the purpose of this experiment is to

research the difference in effect due to differing kinds of ambient light and why communication is disturbed.

[Ex.2] From “Ex.1”, we found out the factors which disturb communication differ according to the difference in

the kind of ambient light. So we hypothesize that we can remove the ambient light by an optical filter. (Fig.6) So

the purpose of this experiment is to remove the ambient light using the optical filter.

Research plan [Ex.1] We send a signal which is a loop of abcde ;we will call this the basic

signal(Fig.3), from a transmitting PC to a receiving PC by orange LED(590nm). Then, We use two kinds of

ambient light. One is a signal which is a loop of “12345”, which is different from the basic signal light by green

light. (502nm); we will call this method 1. The other is strong light using a flash light; we will call this method

2. First, we disturb the communication with method 1.Second, we disturb it with method 1. We measure the

success or failure of communication and the receiving wave by oscilloscope. (Fig.2) [Ex.2] The method of this

experiment is the same as “Ex.1”. We prepare optical filters of which one lets through 570nm~, and the other
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lets through ~610nm.So, when they superimposed, they can through pass wavelengths from 570 to 610

nm3).(Fig.7) Then we layer two optical filters in front of the receiving PC to limit receiving wavelength.

Results of the study Report of progress can also be acceptable [Ex.1] The figure of

the signal when communicating with method 1(Fig.4) was disturbed compared to when we send basic signal. It

is because the two signals mixed. So, communication failed. On the other hand, the figure of the signal when we

communicated with method 2(Fig.5) was disturbed too. Communication failed because it received too much

light to communicate. According to the above results, the factors which disturb communication are differ

according to the different kind of ambient light. [Ex.2]Each method was be able to communicate accurately. In

method 1, ambient light is removed almost perfectly (Fig.8). It is because the optical filter has the ability to

prevent light which has another wavelength from passing. So it is considered that the light which is used in

method 1 is removed. In method 2, the amount of ambient light is able to be decreased (Fig.9). It is thought that

this is because the extra wavelengths of light are removed in accordance with that ability.

Future study plan It is possible to decrease the effect caused by ambient light on visible light

communication. So it is said that we need a device like an optical filter when we use it. However, it is

troublesome to choose a suitable optical filter. So it is necessary to make a device which distinguishes between

wavelengths.

References

1)

http://www.tetras.uitec.jeed.or.jp/files/data/201001/20100105/20100105.pdf

2)

http://www.naka-lab.jp/vlc/aboutvlc6.html

3)

https://www.asahi-spectra.co.jp/
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Fig1 Usage example of visible light communication

Fig.2 experimental equipment

Fig.3 receiving wave of 
basic signal

Fig.4 result of experiment 1
with method 1

Fig.5 result of experiment 1
with method 2
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Fig.6 our hypothesis

Fig.7 Transmission wavelength of optical filter

Fig.8 result of experiment 2 with method 1 Fig.9 result of experiment 2 with method 2
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Abstract of the Presentation

Title Stress-strain relation of rubber band

Background

Mooney-Rivlin equation and modified Mooney-Rivlin equation are used for stress-strain ( - ) analysis of 

rubber [1].

Mooney-Rivlin equation: 

modified Mooney-Rivlin equation:

, , , and are undetermined coefficients and is the maximum value of . Mooney-Rivlin

equation can be applied in the elastic deformation region, and modified Mooney-Rivlin equation can be applied 

to a large deformation. When rubber is repeatedly deformed by loading-unloading, a - curve in unloading 

process is different from that in loading process.

Purpose of the research

To analyze rubber’s - curves using equation of motion when accelerating the weight attached to rubber.

To compare the stress-strain curve in loading and unloading process.

To consider the obtained stress-strain curves in this study based on Mooney Rivlin equation and modified 

Mooney Rivlin equation.

Research plan

We used rubber bands (folding diameter: , cross sectional area: ) as rubber material. 

One end of a rubber band was fixed, and a weight (steel ball) was put on the other end (Fig.1).

Experimental method 1 (Fig. 1 (a))

(1) A weight was made to fall freely from the position of equilibrium length of rubber or higher.  

(2) The falling motion of the weight was recorded using a high speed camera and the displacement-time (x-t)

curve of the weight was measured.

(3) The x-t curve was differentiated twice in time to obtain an acceleration-time (a-t) curve.

(4) Elastic force, f, acting on rubber was obtained from the following equation:
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where is gravitational acceleration.  As a result, f-x curve was obtained.

(5) was calculated by dividing f by the cross sectional area of rubber and was calculated by dividing x

by the equilibrium length of rubber band.  As a result, - curve was determined.

Experimental method 2 (Fig. 1 (b))

By attaching weights one by one to a rubber band up to , a - curve in loading process was obtained. 

Then by removing weights one by one from a rubber band, a - curve in unloading process was obtained.

We examined whether Mooney-Rivlin equation or Modified Mooney Rivlin equation can be applied to -

curves obtained in experimental method 1 and 2.

Results of the study Report of progress can also be acceptable

When the weight is freely dropped from a position of equilibrium length of the rubber, a rapid increase in 

stress is observed in - curves when the strain is about 0.1 or less and about 1.5 or more (Fig. 2). Energy 

corresponding to work done by gravity is stored almost entirely as elastic energy regardless of the mass of the 

weight (Table 1). 

On the other hand, when the weight is freely dropped from a position higher than the equilibrium length of 

the rubber, a viscous behavior is observed in the - curve (Fig.3).  That is, even if the elongation of the 

rubber increases, the stress does not increase when the strain is in the range of about 0.6 to about 1.0.  When 

viscous behavior is observed, approximately 70% of the work done by gravity is stored as elastic energy (Table 

2). Approximately 30% of the work done is consumed by the internal friction inside the rubber band and 

considered to have been lost as thermal energy.

When rubber is repeatedly deformed by loading-unloading, the - curve in unloading process was 

different from that in loading process (Fig. 4). Approximately 30% of energy was lost from the rubber band 

by one loading-unloading process. The result suggests that approximately 70% of the work done by gravity is 

stored as elastic energy.

Changing the way the load is applied to the rubber band changes the shape of the - curve.  However, in 

any curve the stress can be expressed by a quartic equation of strain. In Particular, when rubber is deformed 

while balancing forces are acting on the rubber, modified Mooney Rivlin equation is almost always applicable

only in the range of 2< <5 of - curve in the loading process (Fig. 5). Mooney Rivlin equation and 

modified Mooney Rivlin equation seem not to be applicable to - curve when internal friction occurs in the 

rubber band.

Future study plan

We will investigate the - curve of the rubber band in more detail by changing the magnitude and application 

of force to the rubber band.

References

[1] Chang-Suk KONG, Kun-Young PARK and Hiroo OGAWA, Applicability of the modified Mooney–Rivlin 

equation on rheological analysis of fish-meat gel, FISHERIES SCIENCE 2005; 71: 374–379
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Fig1 Experimental device

(a) Method A                        (b) Method B

Fig. 2 - curve when a weight of 0.06370kg is freely dropped from the position of
equilibrium length

Sapporo Nihon University Senior High School

Fig. 4 - curves in loading and unloading process

Fig. 3 - curve when a weight of 0.06370kg is freely dropped from above the position of
equilibrium length.

Sapporo Nihon University Senior High School

E

Methodd A 0.156 0.155

Methodd B 0.159 0.107

Table 1 Relationship between work done by gravity, W, and 
elastic energy stored in rubber band, E (Method A).

Table 2 Comparison between Method A and Method B on the 
       relationship between W and E (weight: 0.06370kg).

Fig. 5 Relationship between FL and 1/

mmaassss

0.03265 0.0155 0.017

0.06370 0.1566 0.155

0.11195 0.5511 0.599
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Abstract of the Presentation 

Title Infrared acceleration measurer

Background

Object movement is the most basic and important learning content from middle to high school, and most people rely on

rote memorization to remember these contents.

This kind of learning method will make most people unable to link the theory with the real object movement, which will

make it impossible to learn something, but just cope with it.

In addition, most of the experimental teaching aids for object acceleration in the National High School use the dot timer,

but the dot timer is troublesome and wastes paper and requires consumables. In the course of use, the human sensory sense

is also used, and the experimental data may be changed accordingly, resulting in the failure of the experiment, so that

almost no one uses it again.

Therefore, it is necessary to verify the motion of the object through a simple experimental device, so that the students of 

the National High School can better understand the factors that may affect the acceleration of the motion of the object

from the experiment.

Purpose of the research

1. Try to develop a simple acceleration experiment device and control software

2. Study the change of acceleration at different slopes through a self-made experimental device

3. Study the effect of different orbits on the acceleration of objects

4. Study whether the movement of different spheres in orbit affects the acceleration

5. Study the effect of spheres with different surface materials on acceleration measurement

Research plan

This creation is mainly used to measure the acceleration of an object. The Arduino system is equipped with two pairs of 

infrared sensors to measure the time difference of the movement of the object when the ball passes through the sensor to

Taipei Municipal N i-Hu Vocational High school

 
 

intercept the infrared signal. The detected time will be transmitted to the mobile phone through the Bluetooth and 

organized by the APP. And calculation, simplifying the calculation of the same formula in the process of experiment, using

different variable factors to test the accuracy of the measuring device to detect the acceleration of the inclined object, and

using the measured data to discuss the cause of the error, as the direction of continuous improvement.

Results of the study Report of progress can also be acceptable

1. Study the change of acceleration at different slopes through a self-made experimental device

           Acceleration value of 16mm diameter steel ball at different slope angles
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2. Study whether the movement of different spheres in orbit affects the acceleration

Acceleration value of 19mm diameter steel ball at different slope angles

3. Study the effect of different orbits on the acceleration of objects

Acceleration value measured using a -shaped track
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Acceleration value measured using the original special track

4.Study the effect of spheres with different surface materials on acceleration measurement

The acceleration value of the plastic ball at different angles of the bevel
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The acceleration value of the marble at different angles of the bevel

Future study plan

The main purpose of this study is to help students understand the acceleration more clearly and use emerging technologies

to obtain information that is difficult for the naked eye to observe.we hope that this work can be refined and promoted with

schools at all levels to increase your interest in learning physics.

References
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Abstract of the Presentation

Title Research on solute diffusion of nonelectrolyte aqueous solutions

Background

In a previous study, we developed a device that visualizes the diffusion state on the boundary surface of the 

aqueous solutions, and examined the reason why the diffusion rate of the aqueous electrolyte solution differs for 

each concentration. However, we could not draw conclusions about the reasons for the difference in 

non-electrolyte.

Purpose of the research

We made a hypothesis that the molecular structure of the solute is related to the diffusion rate, and

experimented with the molecular weights equalized using two types of structural isomers and stereoisomers.

Research plan

Visualize the diffusion rate at the aqueous solution boundary surface and consider factors that determine the

diffusion rate by measuring and comparing the diffusion rate using structural isomers.

Results of the study Report of progress can also be acceptable

We showed that the molecular weight of the solute molecule is greatly related to the diffusion rate and the

possibility that the hydroxyl group in the solute molecule inhibits diffusion. In addition, in order to verify the 

accuracy of the measuring device, a diffusion coefficient was calculated and improvement of the device was

discussed.

Future study plan

We will discuss using more kinds of reagents. I would like to continue verification by improving the apparatus 

and comparing the measurement value of the diffusion coefficient with the literature value.

References
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Abstract of the Presentation
Title

Characteristics of giromill propellers ~how can shapes affect efficiency~

Background
Wind power is clean and renewable energy, and is used to generate electric power through windmills. It
accounts for 0.6% of all energy sources for power generation in 2017 in Japan, which is lower than many
other countries [1]. In spite of the fact that thermal power plants discharge a large amount of CO2 which
promotes global warming, they generated a vast amount of electricity———over four-fifths of gross
electricity output in 2017 in Japan [2].

Purpose of the research
The purpose of our research is to discover the structure of windmills which can convert wind power into
electricity more efficiently. We focused on giromill propellers which have the advantage of being
independent from the wind direction since their blades and shaft are vertical to the ground, and investigated
the relationship between its shape and efficiency. So that we can find out the ideal shape of windmills for
power generation, and increase the amount of electricity generated by wind power.

Research plan
Experiment 1 / The experiment to investigate the characteristics of giromill propellers
Five models of giromill propellers were made with thick paper. They are different in the number of blades,
the size and form of blades.(Fig.1) We arranged a hair dryer which blows air at a constant speed, and put it
in the fixed position. Five giromill propellers were set on fourteen points: seven of them are 30 cm far
from a blower at an angle of -15 to 15 degree, and other seven points are 25 cm farther than those. We
measured rotational frequency in 2 seconds, and recorded respectively.(Fig.2)

Experiment 2 / The experiment to observe vortices around windmills
An air rectifier, a transparent model of windmills, and a smoke machine were needed for this experiment.
An air rectifier was made with an acrylic bottomless box and 4000 straws 4 centimeters long. We stopped
up the top and bottom of the box with straws. The model was made with a plastic sheet. We made it bigger
than the above windmills to make it easy to see the flow of the wind, but it has the same shape as Four
Blades. The transparent windmill was set in the air rectifier and smoke passed through them. It enable us to
observe how does the wind flows around windmills.

Physhysicsics
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Results of the study Report of progress can also be acceptable
The result for experiment 1
The results were shown in Fig.3. The rotational frequency of Three Blades, Four Blades, and Five Blades
indicate that as the surface of the blades is larger, and as the entire weight is lighter, windmills turn better.
Three Big Blades turned better than Five Blades although their surface of the blades and the entire weight
were not much different. This result suggests that intervals between blades also affect rotational frequency.
Concerning the relationship between the wind direction and rotational frequency, every windmill except
for Three Isosceles Blades turned better on the points of 5, 10, and 15 degrees than -5, -10, and -15
degrees. A possible explanation is that windmills could obtain lifting force more easily at the former points
where the wind blows the left side of windmills because the left side of a blade is longer than the right side
seen from above.
Interestingly, when the wind blows straight to the middle of every windmill, that is to say, when the
windmills are on the point of 0 degrees, they did not move. We formed two hypotheses as the cause.
Firstly, it is because the wind equally pushes to both side of the windmill. Secondly, it is because of
vortices occurring inside the blades. When the wind passes through the blades and hits the shaft, it forms
vortices. This may hinders the spin. (Fig.4) The second hypothesis can be applied to the cause of the result
that windmills turned better at 10 degrees than 5 degrees, and at -10 degrees than -5 degrees. In the case of
5 degrees and -5 degrees, the wind still hits the shaft, and vortices like it is illustrated on the right side in
Fig.4 is generated. However, in the case of 10 degrees and -10 degrees, we suspect that vortices do not
occur as the wind does not hit the shaft, so nothing inhibits the rotation. Investigating these suppositions, it
can be said that the second hypothesis explains the phenomena better than the first one.

The result for experiment 2
Vortices were observed around the shaft and blades of windmills. (Fig.5)

Future study plan
We found that the ideal windmills for wind power generation is equipped large blades but also light.
Moreover, our experience has revealed that windmills does not turn when the wind blows straight to the
middle of the windmills, and we also observed vortices around windmills which may hinder a rotation. In
order to certainly prove our hypothesis that vortices inhibit a rotation, we will conduct another experiment.
We will use the model of giromill propellers which did not turn at 0 degree in experiment 1, and make its
surface of the shaft uneven. We will put that windmill right in front of a blower, and see whether it turns or
not. If it does turn, we can assert that vortices are the cause because vortices are hardly generated on
uneven surface. also, we will clarify the relationship between rotational frequency and intervals of blades.
We believe that we can approach to the ideal windmills for power generation by solving these issues.

References
1. ISEP 2017

, 2018 4 11 https://www.isep.or.jp/archives/library/10930 2018/10/25
2. WindEurope Wind in power 2017 - Annual combined onshore and offshore wind energy statistics , 2018

2 https://windeurope.org/about-wind/statistics/european/wind-in-power-2017/ (
2018/12/21)
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Fig.1 The form of the models of windmill 
Five models we made are shown. They are each expressed as Three Blades, Four Blades, Five 
Blades, Three Big Blades, and Three Isosceles Blades. The figures written below the name 
represent the weight / the total surface area of blades / the type of blades respectively in the 
order from right. They share common size of  some of parts, but they have a different type of 
blades hitch is shown. 

Fig.2 The setting points of windmills 
We set windmills at 14 location shown by points, and measured rotational frequency.

Mita International Highschool 

Fig.4 The hypothesis that a swirl inhibit a rotation  
This is a theory that the wind hits the shaft and forms a swirl 
when the wind blows straight to the middle of the windmills. 
Windmills rotate because the swirl on the right side and the left 
side of the shaft is unbalanced when the wind blows at an angle.

Fig.3 The relation between rational frequency and the distance between 
windmills and a blower 
Figure A shows the result for the case where it has a distance of 30cm, and figure B 
shows the result for 55cm.

Mita International Highschool 

Fig.5 The vortices around a windmill 
Where it seems white is where voices generated. (smoke flows from the right to the left) 
Vortices can be seen around the blades and shaft. 
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Abstract of the Presentation

Title Bubble Membrane Shock Absorber

Background

Bubble membrane has a special feature of  tending to remain minimum surface area.Surface tension also

represents energy.(potential energy that stored in a unit of area.)Bubble membrane is sensetive to additional

energy,so it can be an ideal substance to research relationships between additional energy and surface area.

Purpose of the research

To find out the links between the amount of additional energy and bubble membrane area.Figure out if bubble

membrane is a appropriate material to simulate shock absorber.

Research plan

Create different shapes of bubble membrane and cause the shape to change by applying additional energy.We

will use mathematical software to analysis our experiment videos and put together datas to get conclusions. 

Results of the study Report of progress can also be acceptable

The addional energy has made some regular change to the bubble membrane areas.

Future study plan

Creating more kinds of bubble membrane shapes and find other ways methods to apply energy to it.

References

1.

2.
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Abstract of the Presentation

Title The research of the relationship between standing wave and crystal crystallization 

in water

Background

In physics class, the reflection and overlap of the sound wave can be seen Kuntb tube. In the Kuntb tube (Picture1), 

when the incident wave and reflected wave overlap, the standing wave is formed. From the Styrofoam particles, the

acoustic mechanics  influences the substance the and form the destribution period. The research focus on how the

the standing wave presents and how acoustic mechanism works on the matter as well.

Picture 1:Kuntb tube

(Picture source:https://n.sfs.tw/content/index/10498)

Purpose of the research

1. The way to measure standing wave in liquid.

2. Analyze the variation f different-frequency sound wave in shallow water.

3. Compare sound wave mechanism on different types of matter in liquid.                

4. Explore the affection of standing wave on crystallization.

5. Analyze the relation between wave mechanism and solution crystallization.

Research plan

Facilities:

1. Sink: 100*6.4*15.5 (cm) (Mounting Holes for the speakers)

2. Voltage power supply

3. Signal generator

4. Audio amplifier module

5. Speaker, 3-

6. Ruler, 100cm

7. Microphone with electronic amplifier 

8. Digital oscilloscope

9. Multimeter

Picture 2:Sink dimensions

Experimental Procedure

1.Turn on the signal generator to 523 Hz (Do), connect to audio amplifier module. The output is connected to the 

speaker. 

2.Adjust the output amplitude. Measure the speaker voltage, which reaches  6.3V (P=V2÷R=6.32÷4=9.9W).

3.Measure signal of sound wave in the water with microphone. Connect to oscilloscope and record the amplitude

value.

4.Mesaure signal value every two centimeters in the sink.

Experiment Design.

1. Selection of underwater sound wave sensor: It is the water pressure sensor that is used to observe the sound

wave at first. However, the pressure change can not be detected. Due to high water density, sound energy can’t

cause less obvious compression and push than that in the air. Thus, the thin film sensor(capacitive microphon) is

replaced,  which is more sensitive to the sound energy. The plastic sleeve is coverd on the microphone to make it 

waterproof.

2.Slection of solute:The solute should be suitable for crystal precipitate and solubility temperature curve. Neither

sugar nor salt is the good choice. Saturated sugar solution is too thick while saturated salt water has low solubility.

Instead, copper sulfate solution is chosen. Its solubility increases as the temperature rises.

3. Standing wave:Fill the container with water. Measure the water signal every two centimeters, and record it.

Shown on the oscilloscope, the different positions make different amplitudes (picture 3). Sound waves transmit in 

the liquid.

            

(a)                                             (b)

Picture 3:Soundwaves on an oscilloscope

4. The copper sulfate solution was heated by an alcohol lamp. To make saturated copper sulfate solution,  the 

solute is heated to 50°C in experiment 1 and 2. Then, the experimend is done with the temperature of 80°C.

Picture 4: Make Saturated Copper Sulfate Solution

Results of the study Report of progress can also be acceptable

1. Fill the sink with wate to 10-centimeter high, and place the microphone facing the middle of the speaker.

Measure the sound wave amplitude every 2 centimeter. 

2. Draw the curve diagram. The relatively bigger amplitude is antinode while the smaller one is node. That is, the 

standing wave can be detected via device.

Picture 5: Different Position and Sound Wave amplitude(peak to peak)

Based on the experiment, the sound wave in the water forms standing wave. Then replace the water with saturated 

copper sulfate solution. Observe whether acoustic mechanics affects the process of crystallization.

Experiment 1:

For the 50°C  saturated copper sulfate solution,  the stress caused by sound wave affects the copper sulfate 

molecule. Compare the place of standing wave and crystallization (Picture 5 and 6),  crystallization forms more

easily on the antinode than the node.

Experiment  2:

The experiment done with copper sulfate crystals (50°C  saturated copper sulfate solution), crystallization is not

regular. It is inferred that copper sulfate molecule hardly found the crystallization attachment point.  When the

stress of crystallization is bigger than that of sound vibration, the cause of the sound wave can’t be observed.

Experiment 3 :

The experiment done with copper sulfate crystals (80°C  saturated copper sulfate solution), crystallization is

formed quickly due to obvious temperature difference. Crystallization is not regular. It is inferred that the stress is

too big so that the sound wave is unable to make any infulence.

Picture 6: Experiment 1           Picture 7: Experiment 2          Picture 8: Experiment 3

Future study plan

1. Compare the substances with simlar solubility.

2. Compare how mechanics influence different-sized molecule.

3. Compare the distribution of crystal line with different force. 

4. Comapre sound waves with different crystallization stress.

5. Speakers installed on both sides of the sink, experiment is done on same and different sound waves as well.

Explore the how the sound wave affects crystallization.
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Title Using Bubble Film to research Dragonfly how to flies

Background

In our school library, there are a series of books about science projects that previous students did. One of

them caught my eye. That project studied the change of airflow when insects fly. An idea suddenly popped up in

my head. With their experimental methods, I might be able to bring Hayao Miyazaki's flapper flying machine to

reality.  This machine first appeared in Laputa: Castle in the Sky. This kind of transportation can carry people 

and ship supplies. It can be useful when natural disasters happen.

Purpose of the research

(I) To study the flow field pattern when dragonfly flying.

(II) To research how venations impact on dragonfly when flying.

(III) To research how dragonfly hover

Research plan

(I) Research Materials

A. Styrofoam box

B. Lamp

C. Lampshade

D. Acrylic frame

E. Ornithopter

F. Fixed speed track

G. Uncle Bubble's Ultra Bubble

H. Dawn Ultra Dishwashing Liquid 

Dish Soap

I. Glycerin

J. Flat tray

K. Camera

L. Chopsticks

(II) Research method

A. Bubble mixture

(A). Bubble mixture blending ratio

Dawn Liquid Dish Soap ultra bubble glycerin = 1 1 1

B. Dragonfly's wings with venations print by the 3D printer

C. Measure the viscosity coefficient of the bubble flim

(A). Drag chopsticks (cylinders) across the bubble film at different speeds

(B). , v = 2.33×10^-5 (m^2/s)

D. Study the flow field pattern when the dragonfly's wing flap

(A). Set the fixed speed rail, install the ornithopter

(B). Pass the wings of the ornithopter through the bubble film in different direction

(C). Start ornithopter and fixed speed rail, observe, record with a camera 

(D). Re-experiment with the venation wings

(E). Re-experiment with the ornithopter turned off, let the wings glide

E. Analysis

(A). Using "Image J" to calculate the RGB values of the experimental photo and the bubble film

thickness ratio table, and export it into an Excel chart

(B). Calculate thickness using Excel 

(C). Use "Matlab" to draw thickness table into thickness diagram and contour chart

(D). To subtract the thickness of the latter experimental photo from the previous one.

(E). Calculate the difference in value from the border inward to know the flow 

(F). Learn velocity from flow changes 

(G). Learn pressure changes around the wings from velocity

(H). Learn the lift and resistance of the surrounding flow field to the wings from the pressure.

Results of the study Report of progress can also be acceptable

The kinematic viscosity coefficient of the bubble mixture is 2.33×10^-5 (m^2/s), which is similar to air 

at 20 (1.52×10^-5 (m^2/s)). We knew that the lift and resistance of the surrounding fluid to the wings can be 

calculated by the velocity of the fluid around the wings. After analyzing the pictures of the experiments, we may 

understand the reason why dragonfly can hover.

Future study plan

With bubble film this simple research method, anyone can carry out related research and accelerate the 

creation of Miyazaki's flapper flying machine. If we can create a flapper flying machine when a disaster 

occurred, it can quickly explore the situation in the disaster area, then airdrop supplies or transport people. In the 

future, I will keep on studying this science project. Also, I want to promote this research method of bubble film, 

so that more people can study in this field. Invent the flapper flying machine as soon as possible. Help more 

people in need.
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(II) Kang,Yao-Hung, Ma,Jung-Hua, & Li,Wei-Ting. Development of flapping wing aircraft and its 

dr

(III) Maurizio Vannoni, Andrea Sordini, Riccardo Gabrieli, Mauro Melozzi, & Giuseppe 
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Abstract of the Presentation
Title The efficiency of acrylic glass In fiber optics

Background

Fiber optics is the concept of light travelling through a fiber made of pure glass. Light will enter the glass 

fiber and exit from the other end of the fiber even if the fiber has a curve to it. This works because of total internal 

reflection. This is the complete reflection of light at an interface with a less dense medium only when the incident 

angle is greater than the critical angle. Data will be compressed into light waves which will travel through the 

fiber. This is how fiber optics is used to transmit data.

Purpose of the research

The research question is: To what extent is there a correlation between the energy losses in decibels and the length

of PMMA plastic fibers? The aim of this research is to determine the efficiency of acrylic glass in fiber optics and 

discovering the correlation between energy loss and the length of the fiber. This will be achieved through multiple 

tests of shining lasers of two different wavelengths (633 nm (red) and 532 nm (green)) through fibers with two

different diameters with lengths varying from 10 cm to 50 cm. The luminous flux per unit area or lumen per square 

meter, lux (symbol: lx) of the exiting light from the fiber will be measured and compared to the original lux of the

laser. The significant energy loss that will occur is the result of the imperfection of total internal reflection. Due to 

this, there must be a correlation between energy loss and fiber length. 

Research plan See figure 3,4,5

1. Copper tape was cut to the size of a small circle and placed on the flat side of two bottle caps. 

2. A push pin was used to create a small hole with diameters of 1mm and 1.5mm on the bottle caps.

3. The Helium-neon laser was placed on a lab jack at the end of the table.

4. A clamp held one of the bottle caps to minimize any excess light.

5. Two stands with clamps held the fiber at the electrical tape.

6. The lux meter was placed at the end of the fiber.

7. The fiber was placed against the bottle cap to limit light loss.

8. The laser was turned on and the lux was measured.

9. Steps 5-8 were repeated for a total of 5 trials.

Tokyo Metropolitan Kokusai High School

10.Repeated steps 5-9 times with the different lengths of fiber.

11.Changed the bottle cap with the 1.5mm aperture and repeat steps 5-9 with the 1.5mm fiber.

12.Change the laser to the Nd-Yag laser and repeat steps 5-10.

Results of the study Report of progress can also be acceptable

There was a significant drop among all different variables except the 1.5mm thick, red laser values. There 

was an increase of energy from the initial. The reason this happened is because excess light entering the fiber. 

The beam size for the red laser is around 1.6mm in diameter (Figure 6). By the way the apparatus was setup; the 

excess 0.1mm of light could have entered into the fiber from the sides. 

Table 1 has values that have been averaged. It shows how each fiber was different with the different 

lasers. The reason why the values of the green laser are significantly greater than the red laser values is because 

there was more energy loss in the green laser. The reason can be explained by the beam size of the laser. The 

beam size of the green laser is around 3mm (Figure 7). The beam size is limited to around half. This is why the 

values showed a great difference between the red and green lasers. This also explains why the red lux values are 

greater than the green lux values. There is more light passing through the bottle cap, so the energy loss will be 

less than the vales of the green laser. 

       The results agreed to the hypothesis with one exception. The 1.5 mm fiber with the red laser contradicted 

the hypothesis because of the interference with the room’s lights. The research question was: To what extent is 

there a correlation between the energy losses in decibels and the length of PMMA plastic fibers? As the tables 

show, there is a direct correlation between the length of the fibers and energy loss, but there is also a correlation 

regarding the different wavelengths as shown in the tables. The data represents the trend which serves as an 

answer.  

Future study plan

1. Test the same experiment with different wavelengths.

2. Test the same experiment with different fiber materials

3. Test the same experiment with a wider variety of diameters

4. Curves can be added to the fibers to create a better representation of fiber optics used in real life.
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Figure 2 Single-Mode Step index

Figure 1 Total Internal Reflection
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Table 1 shows the results after the decibel was calculated.

Diameter 
of fiber 
(mm)

Length of 
fiber (cm)

Average decibel milliwatt 
(dBm)

Average decibel milliwatt (dBm)

1

10 -2.5228 -11.0791
20 -2.5490 -11.5124
30 -2.6571 -11.5990
40 -2.8921 -11.8311
50 -3.1319 -11.9519

1.5

10 1.0383 -4.9785
20 0.9216 -5.1684
30 0.7605 -5.4213
40 0.6423 -5.5596
50 0.4773 -5.9758

Figure 7 shows the beam size of the green laser
Figure 6 shows the beam size of the red laser
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Abstract of the Presentation

Title Bake white bread made from Thai and Japanese rice

Background

Bread made from wheat flour is a staple food all over the world. Wheat flour naturally contains gluten, a sticky 

component which traps the carbon dioxide bubbles released during yeast fermentation, producing fluffy bread.

However, some people cannot tolerate wheat flour because they have a gluten allergy, or they may suffer from

celiac disease. Rice bread can be a good alternative food for a gluten-free diet.  Rice contains two types of

starch with different properties: amylose and amylopectin. Amylose is a straight starch molecule that does not

gelatinize during cooking. Amylopectin, is a highly branched starch molecule that makes cooked rice sticky.

When we make rice flour bread, amylopectin might play a similar role to gluten and trap the carbon dioxide gas

during fermentation. Finding the right blend of amylose and amylopectin may be the key to making rice flour

bread with the volume and consistency similar to wheat flour bread. To achieve this Thai rice, which is high in

amylose, can be combined with Japanese rice, which is high in amylopectin.

Purpose of the research

To find the ideal ratio of Thai and Japanese rice that produces a well-risen bread dough that when baked makes a

loaf of bread with the volume and consistency that is similar to wheat flour bread.

Research plan

Five samples of rice flour dough were made by blending uncooked Thai rice and Japanese pregelatinized rice in

five different ratios (percentages of Thai rice: 80, 85, 90, 95, and100%). The dough samples were made using a

GOPAN rice bread machine (Panasonic SD-RBM1001). We combined the rice, water, sugar and dry yeast into

the machine according to the instructions, and allowed the pre-programmed dough cycle to complete.  After

primary fermentation in the incubator, 170g of the dough obtained was set in the bowl. The remaining dough was

placed into three acrylic tubes in an incubator at 40°C for 30 min. The height of the dough was measured at the 

baseline and after 30 min, and the increase in volume after fermentation was recorded. 

Loaves using 170g of dough were baked in an electric oven at 180°C for 30 min. The baked bread loaves were

sliced, and the height of the loaf was measured. The bread consistency was also evaluated by measuring then

calculating the average diameter of 10 randomly chosen bubbles.

Results of the study Report of progress can also be acceptable

Result

Dough from Thai rice ratios of 90% and 95% showed the greatest volume rise after fermentation (2.3 

times) (Figure.1, 2). The average bubble diameter was also greatest in the bread made with 95% Thai 

rice (3.7 mm) (Figure.1, 3).

Our results showed that the blend of 95% Thai rice and 5% Japanese pregelatinized rice produced 

bread dough with a viscosity similar to that given by wheat gluten. This blend produced well-risen 

bread dough that could be baked into bread with a volume and consistency similar to wheat flour 

bread.

Future study plan

In the future, I would like to further test different rice blends and conduct consumer surveys to find what kind of 

rice bread is popular among consumers in both Japan and Thailand

References
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Development of New Gluten-Free Rice Flour Bread Using Foaming Property of Soy Protein.

Eiko Arai. 2016
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Effect of Adding Glucomannan on the Rheological Properties,Sensory Characteristics and Staling 

of Gluten-free Rice Bread

Rino Nakamura, Yoko Teshima, Miyoko  Miura, Fumiko Konishi 2016
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Abstract of the Presentation

Title The impact that carbon black makes on water resistance

Background Carbon black is a kind of nano materials.Balls covered with hydrophobic materials can

reduce the resistance.

Purpose of the research

To research on how much resistance the metal ball with carbon black can reduce

Research plan

We let a metal ball that covered with carbon black drop into the water freely and use the 

high-speed camera to shot it.After that,we use some application to analyze the speed of it.

Results of the study Report of progress can also be acceptable

The ball with carbon black can reduce the resistance,and it create a large bubble surrounding it.

Future study plan

We hope that we can do more research on it and make it applied in arms industry.

References

http://advances.sciencemag.org/content/3/9/e1701558.full?fbclid=IwAR073dYuCxKF-qmKbEnSlHJt

WXYnbkI2t-LxxXqvVQRmA1yqBZGDBdEZMw0 (Science Advance)
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Abstract of the Presentation

Title Relationship between step length and walking speed using treadmill

Background

Walking is important for human health.  The center of gravity of the human body is in the vicinity of the hip 

joint. During walking, the center makes a circular motion around the landing point of the foot.  The height of 

the hip joint is approximately equal to lower limb length. To eliminate the effect of difference in the lower 

limb length, dimensionless speed, i.e. the square root of the Froude number, is defined by dividing walking 

speed by the square root of gravitational acceleration and the square root of the lower limb length [1]. The

dimensionless speed is theoretically determined from centrifugal force and gravity acting on the center of 

gravity of the body during walking. Relative step length is also defined by dividing step length by the lower 

limb length [1]. In the case of the same dimensionless speed, the larger the relative step length, the more 

energy efficient the way of walking.

Purpose of the research

This study aimed to evaluate walking ability using a treadmill and to use data of persons with high exercise 

ability to improve health and exercise capacity.  

Research plan

1. Hypothesis

We predicted that students belonging to exercise clubs will have a larger relative step length than those who 

do not usually exercise at the same dimensionless speed (Fig.1).

2. Experimental method

Evaluation of walking ability was carried out using a treadmill (Fig. 2).

Subjects (17 year old male students) walked on a treadmill (T650 made by SPORTSART FITNESS) at a

speed ranging from 3 METs to 10 METs. One MET was 0.49m/s.

Time required for 30 steps for each speed was measured five times.

Step length was calculated from the time required for 30 steps. 

Lower limb length was measured.

3. Analysis [1]

Relative step length and dimensionless speed were calculated from the following equations.

Results of the study Report of progress can also be acceptable

Fig. 3 shows the relationship between step length and walking speed for nine subjects. Step length tends to 

increase with lower limb length up to about 4 m/s. However, at a walking speed of about 4 m/s or more, there 

is no clear proportional relationship between step length and walking speed.  This result indicates that the 

difference in lower limb length greatly affects the step length as the walking speed increases.

The relationship between relative step length and dimensionless speed for nine subjects is shown in Fig. 4.

Relative step length tends to increase with dimensionless speed except in the range about 0.8 to about 1.2.  A

large variation in relative step length is observed when dimensionless speed is around 1.0. Relative step 

length at dimensionless speed 0.8 is almost equal to that at dimensionless speed 1.2.  A straight line in the 

range of dimensionless speed 1.2 or more appears to pass through the origin.  Fig. 5 shows relationship 

between dimensionless speed, , and forces acting on human body during walking or running. During 

walking or running, the center of gravity of the body makes a circular motion around the landing point of the 

foot. From the balance of centrifugal force and gravity, it can be expressed as 1 when walking, and 

when running. The large variation in Fig. 4 means that switching from walking to running has 

occurred in the vicinity of dimensionless speed 1.0. The obtained result agrees with the theory.

The author compared the relative step length-dimensionless speed curves of three students with different 

exercise capacities.  Judging from Fig. 6, when comparing at the same dimensionless speed, relative step 

length will increase in the following order: Active > Experienced > Inexperienced. The order of the relative 

step length is in agreement with the abundance of the exercise experience. This result suggests that exercise 

capacity can be evaluated from relative step length-dimensionless speed curves.

Future study plan

To collect basic data concerning relationship between step length and walking speed.

To study the ideal walking from the data of persons with high exercise ability.

References

[1] T. KIMURA, H. KOBAYASHI1, E. NAKAYAMA, M. HANAOKA (2007), Effects of aging on gait patterns

in the healthy elderly, 115, 67-72.
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Fig. 1 Relationship between relative step strength and dimensionless speed
(hypothesis).

Fig. 2  Evaluation of walking ability using a treadmill.
Fig. 4 Relationship between relative step length and dimensionless speed.

Fig. 3 Relationship between step length and walking speed.

Active
Experienced
Inexperienced

Active
Experienced
Inexperienced

Fig. 6 Relative step length–dimensionless speed curves of three students 
with different exercise capacities.

Active
Experienced
Inexperienced

Fig. 5 Relationship between dimensionless speed and forces acting on the human
body during walking or running.
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Future study plan

References

A4 2 A4 5  
A4 1  

NEST

( 2)

5

GA-8

10L GA-8 0g,30g,30g,60g,60g

2 2 1 1L

1cm
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NEST NEST

Areas
Physics Chemistry Medical Science Biology Earth Science

Mathematics Information Computer Others( )

Participant’s Information

Member

Supervising Teacher
Name

Abstract of the Presentation

Title

Background

( )

Purpose of the research

Research plan

150

NEST

Results of the study Report of progress can also be acceptable

Future study plan

References

Areas

Physics Chemistry Medical Science Biology
Earth Science

Mathematics Information Computer
Others( )

Participant’s Information

Member

Supervising Teacher

Name
Abstract of the Presentation

Title
Background

Purpose of the research

Research plan

Results of the study Report of progress can also be
acceptable

PCR
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Future study plan

References

NEST

Areas
Physics Chemistry Medical Science Biology Earth Science

Mathematics Information Computer Others( )

Participant’s Information

Member

Supervising Teacher
Name

Abstract of the Presentation

Title

Background

56

56

Purpose of the research

56

56

Research plan

2

56

1

2

Results of the study Report of progress can also be acceptable

NEST

Future study plan

References

NEST

Areas
Physics Chemistry Medical Science Biology Earth Science

Mathematics Information Computer Others( )

Participant’s Information

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

HPLC

Purpose of the research

Research plan

12

ImageJ 

ImageJ ( )

Results of the study Report of progress can also be acceptable

ImageJ 

(Red - Grenn)
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NEST

Future study plan

ImageJ

References

Areas
Physics Chemistry Medical Science Biology Earth Science

Mathematics Information Computer Others( )

Participant’s Information

Member

Supervising Teacher
Name

Abstract of the Presentation

Title

Background

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable

Future study plan

References

www.u-gakugei.ac.jp/~mayama/diatoms/Diatom.htm

Areas
Physics Chemistry Medical Science Biology Earth Science

Mathematics Information Computer Others( )

Participant’s Information

Member

Supervising Teacher
Name

Abstract of the Presentation

Title

Background

2011 2018

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable

Future study plan

References

Basic & Practice

Areas
Physics Chemistry Medical Science Biology Earth Science

Mathematics Information Computer Others( )

Participant’s Information

Member

Supervising Teacher
Name

Abstract of the Presentation

Title

Background

Purpose of the research

Research plan

9

10 11 12

Results of the study Report of progress can also be acceptable

Future study plan

References

1926

HP
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Areas
Physics Chemistry Medical Science Biology Earth Science

Mathematics Information Computer Others( )

Participant’s Information

Member

Supervising Teacher
Name

Abstract of the Presentation

Title Bursa. Part2

Background

(

Purpose of the research

Pinus densiflora

Bursaphelenchus xylophilus

Research plan

Results of the study Report of progress can also be acceptable

92 13 H28 14.1 16 H29 17.4 17

H30 18.5 No.82 H29 7

10 16 62.5%

8 10 80.0

71.7 28.6 17.7

Future study plan

References

2007

http://www.pref.miyagi.jp/soshiki/sinrin/matsukui.html

Areas
Physics Chemistry Medical Science Biology Earth Science

Mathematics Information Computer Others( )

Participant’s Information

Member

Supervising Teacher
Name

Abstract of the Presentation

Title

Background

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable

Future study plan

References

Areas
Physics Chemistry Medical Science Biology Earth Science

Mathematics Information Computer   Others( )

Participant’s Information
School Name

Member

Supervising Teacher
Name

Abstract of the Presentation

Background

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable

Future study plan

References

(3)

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information
School Name

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation

Title

References
1.Single-Cell Analysis Reveals Functionally Distinct Classes within the Planarian Stem Cell Compartment

van Wolfswinkel JC Cell Stem Cell. 2014 Sep 4;15(3):326-339.
2.Clonogenic neoblasts are pluripotent adult stem cells that underlie planarian regeneration

Wagner DE Science. 2011 May 13;332(6031):811-6
3.Telomere maintenance and telomerase activity are differentially regulated in asexual and sexual worms.

Tan TC Proc Natl Acad Sci U S A. 2012 Mar 13;109(11):4209-14. doi: 10.1073/pnas.1118885109. Epub 2012 Feb 27.
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

-

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

-

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

－74－



Areas

Participant’s Information

School Name

Supervising Teacher

Abstract of the Presentation

-

http://coffee.ajca.or.jp/wp-content/uploads/2018/03/data00c_2018_03.pdf 

A4 2 A4 5
A4 1

Areas

Physics   Chemistry   Medical Science Biology    Earth Science
Mathematics Information Computer    Others(   )

Participant’s Information

School Name

Representative’s Name

Member

Supervising Teacher

Name

Title

Background

Purpose of the research

Research plan

6 6

Results of the study Report of progress can also be
acceptable

Future study plan

References
A Tropical Garden. 6 (https://a-t-g.jp/houseplant-air-
purification-607)

Abstract of the Presentation
A4 2 A4 5

A4 1

hemataticsi InfoInformatr ion Computer
MediM d cal Sciencece BiolBiologyogy

Othehers(rs(OthOth
gyg

Areas

Participant’s Information

School Name

Supervising Teacher

Abstract of the Presentation

Aurivillius (1923)

Breuning (1958-1969)

10 10 1mol/L KOH

80 2 99

Breuning(1958-1969)

Aurivillius,C.,1923.Cerambycidae:LamiinaeII.In:Junk&Schenkling(eds.):Coleopterorum

Catalogus 74. 323-704.

Breuning, S.von, 1958-1969. Catalogue des Lamiaires du Monde Col.Cerambycidae . 1699 pp.

Areas

Physics   Chemistry   Medical Science Biology    Earth Science
Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher

Name

Abstract of the Presentation
Title

Background

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable

Future study plan

References
1. , http://www.univ.gakushuin.ac.jp/sci/bio/laboratory/detail-agata/
2. SANAE AKIYAMA , https://wired.jp/2013/08/08/memories-of-planaria/
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Areas

Participant’s Information

School Name

Supervising Teacher

Abstract of the Presentation

DNA

20
 

 

Uniprot

A B log( AB  / AB )

 

Cys Phe 2.13 Cys Phe, Cys Gly
Trp Ser

Ser Ala, Ile Val, Val Ile

 

 

Mike Williamson, Essential ,  (2016) 

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

. Legarsi Hydrogen Generator/LHG .http://legarsi.co.jp

Areas

Participant’s Information

School Name

Supervising Teacher

Abstract of the Presentation

(Coprinus phlyctidospora)

MYA
PDA Sporeless mutant( )

Sporeless mutant  

Sucrose, Glcose, Fructose 20g/L
( )

Lactose, Galactose, Raffinose 20g/L
MYA

 

Glcose, Fructose Sucrose

Galactose
Lactose, Raffinose  

 (1989) , , pp73-102 

Areas

Physics   Chemistry   Medical Science Biology    Earth Science
Mathematics Information Computer    Others(            )

Participant’s Information

School Name MITA International Senior High School

Representative’s Name

Member

Supervising Teacher

Name

Abstract of the Presentation
Title

Background

Purpose of the research
MYA

Malt Extract Yeast Extract Agar
 

Research plan

LB

MYA

Results of the study Report of progress can also be acceptable
19

25
 

Future study plan

References 
1989 . pp49-50 

blog  
https://blogs.yahoo.co.jp/blogchemistry/12898544.html
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Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name  

Member   

Supervising Teacher
Name  

Abstract of the Presentation

Title  (PET)

Background

PET

PET 2016

PET PET

PET

Purpose of the research PET

Research plan PET

PET

PET

Results of the study Report of progress can also be acceptable

Gibson Assembly

SDS-PAGE

30 kDa PET

(1 cm  1 cm  250 μm) PET

PET

Future study plan

PET PET

References

S. Yoshida, K. Hiraga, T. Takehana, I. Taniguchi, H. Yamaji, Y. Maeda, K. Toyohara, K. Miyamoto, Y. 

Kimura, K. Oda,  2016, , 1196 1199. 3

Areas

Physics   Chemistry   Medical Science Biology    Earth Science
Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher

Name

Abstract of the Presentation

Title

Background

(Coprinopsis phlyctidospora)

MYA (malt east extract)
72%

95%

Purpose of the research

MYA

Research plan
MYA Malt Extract

72% 95% 12g/L
(121 20 ) 10ml

-

Results of the study Report of progress can also be acceptable
95%

Future study plan

References 
(1989) http://www.tsukiji-shokan.co.jp/mokuroku/ISBN4-8067-2334-7.html

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

-

Areas

Physics   Chemistry   Medical Science Biology    Earth Science
Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher

Name

Abstract of the Presentation

Title

Background

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable
A 95% 3.25g/L

95 A

Future study plan

References 
1. ( ) 2014

2.  http://mcc.nies.go.jp/02medium.html
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

-

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

School Name  

Supervising Teacher

Abstract of the Presentation 

(NoV) NoV
ABO ABO FUT2

FUT2 FUT2
 

NoV ABO
NoV

NoV
ABO

ABO 89.3 10.7% FUT2
40% 16%

AB NoV
NoV

NoV  

NoV NoV
ABO

NoV ABO NoV
 

 2007  
 ABO 

 5  2005  
 

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

https://www.rakuten.ne.jp/gold/drmori1/kinsyo_sitake.html

http://healthfoods-nutrition.com/recommended-mushroom/

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

-

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas
Physics Chemistry Medical Science Biology Earth Science

Mathematics Information Computer Others( )

Participant’s Information

School Name  

Member

Supervising Teacher
Name

Abstract of the Presentation 
Title

Background

Purpose of the research

 
Research plan

Results of the study Report of progress can also be acceptable

Future study plan

References

A4 2 A4 5  
A4 1  

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

-
- -
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Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Supervising Teacher
Name

Abstract of the Presentation
Title (MGO)

Background

MGO MGO100

(

1)

 (DHA) MGO

MGO

( )

Purpose of the research

DHA MGO

Research plan

DHA MGO DHA MGO

DHA M9 DHA

( ) (DHA)

MGO MGO

DHA

Results of the study Report of progress can also be acceptable

3

Future study plan

References 

1 http://libds.tamagawa.ac.jp/dspace/bitstream/11078/926/1/24-1_2003_007-014_Takahashi.pdf

2 https://iubmb.onlinelibrary.wiley.com/doi/full/10.1002/iub.578

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

-
-

-

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation

Title

Background

Purpose of the research

Research plan

1 (12 ) 3

( )

Results of the study Report of progress can also be acceptable

2 3

Future study plan

References 

Wikipedia https://ja.wikipedia.org/wiki/%E9%B6%8F%E5%8D%B5#%E6%A6%82%E8%A6%81

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation

Title

Background

Purpose of the research

Research plan
(1) ( AgNO3 ) ( Cu(NO3)2 ) ( Zn(NO3)2 ) 0.01mol ( 1.70g 1.87g

1.89g) M9 15ml 37

(2) 0.02mol 0.01mol 0.01mol( 2.40g 1.87g 1.89g)
M9 15ml 37

(3) ( AgCl )  ( CuCl2 ) ( CuCl2 ) 0.01mol ( 1.43g 1.34g 1.36g)
M9 15ml 37

(4) 0.02mol 0.01mol 0.01mol ( 2.86g 1.34g 1.36g)
M9 15ml 37

(5) (1) 2 (2)
(6) (3) 2 (4)

Results of the study Report of progress can also be acceptable

(5) (6)

Future study plan

References 
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

A B C D E F

. 

Areas
Physics Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

Purpose of the research

Research plan

A B
O AB

Results of the study Report of progress can also be acceptable

Future study plan

References

, http:// .biz/archives/55

－83－



Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation

Title

Background

Purpose of the research

2

Research plan

Results of the study Report of progress can also be acceptable

4

Future study plan

References 

http://www.riken.jp/~/media/riken/pr/press/2002/20021010_1/20021010_1.pdf

https://www.jstage.jst.go.jp/article/swsj1965/60/5/60_335/_pdf

Kato, K. Orii, H. Watanabe & K. Agata, K. : Development, 126 : 1031-1040, 1999
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

－85－



Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

School Name

Supervising Teacher

Abstract of the Presentation

1 A B B
C 2 2

A 2
1

1
A C

5

2

2004

A4 2 A4 5
A4 1

one-way  ANOVA

A B C

                   
one-way  ANOVA Tukey

;P 0.0001 ;P 0.001 ;P 0.01 ;P 0.0

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

 

Areas

Participant’s Information
School Name  

Supervising Teacher

Abstract of the Presentation 

A4 1  

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas
Physics   Chemistry Medical Science Biology Earth Science

Mathematics Information Computer Others( )

Participant’s Information

School Name  
Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation 
Title

Background

Purpose of the research

Research plan

1, 20%

2, 0% 3% 15%

3

4.

5.

1 2 3 4

Results of the study Report of progress can also be acceptable

1 19 3 15

1 3
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2

2

2 6 H 3% 15%

N 15% 3%

3 0% 3% 15%

3% 15%

16S rRNA

3 NaCl KCl 3 25

30 30 30 NaCl

KCl 3 LiCl, NaCl, KCl, MgCl

, CaCl 0M 1M 2M 3M 4M

4M

Mg Ca

4.

5.

Future study plan

5 273

-

PHB

5

References 

 1979 

2012 11

2004 2005

2008

28 29 2018 

 
NaCl 0.2M

NaCl MgCl Na SO

2
NN  

2

2  

1  

 

1 N  

3 3% 15%  

H

H 3% 15%
N 3% 15%

15%
3%
C E P S 3%

H

NaCl 0% 3% 15%
0% 0%

NaCl

N P

  25 30

3  

4  

PHB 5  

PHB
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Areas
Physics Chemistry Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information
School Name

Representative’s Name
Member

Supervising Teacher
Name
Abstract of the Presentation

Title

Background

Purpose of the research
A.
B.
C.
D.

Research plan

Gordius

Results of the study Report of progress can also be acceptable
Gordius Goridonus

Gordius
Goridonus

Chordodes

.
Goridonus

Gordius

.
11

.

10 1
11

1000 1

10
11

Future study plan

References 

A B C  

 

( ) ( )) 

(A) (B)

(C)

 

(A) (B)
(A) Gordius (B) Goridonus

A B  

(A) (B)

(A) (B)

－90－



 

 
10

11

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10

11
2

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation

Areas
Physics Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information

Representative’s Name

/Member

Supervising Teacher
Name

Abstract of the Presentation

Title

Background

Purpose of the research

Research plan

UVC

Results of the study Report of progress can also be acceptable

UV-A UV-B UV-C

UV-C

1cm²

25

UV-C

UV-C

UV-A UV-B
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UV-A UV-B UV-A+UV-B+

2 1 1 0 1

1 0 5

2 1 0 0 0 1

2 1 0.5 0.5 0 3.5

/ / / / / /

UV-C

UVA+UVB+

UV-B

UV-B

Future study plan

References

http://www.data.jma.go.jp./gmd/env/data/report/data/ 2019/1/11

https://www.jma.go.jp/jma/menu/menureport.html 2019/1/10

www.jstage.jst.go.jp/article/jieij1980/76/7/76_7.../_pdf 2019/1/10

Areas
Physics Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information

School Name
Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation

Title !? !

Background

Purpose of the research

Research plan

Results of the study Report of progress can also be acceptable

1 3

4

5

6

7

3 1 8

8 9

DNA DNA

10 11

12 13

14 15

16

17 18

19

20

DNA

Future study plan

References

SPERAM STRUCTURE OF THE PANDALID SHRIMP PANDALOPSIS JAPONICA

DECAPODA,PANDALIDAE

I.Aliaporcellana suluensis Pisidia longicornis

Spermatophore and spermatozoal morphology in the Porcellanidae. I.aliaporcellana 

Suluensis and Pisidia longicornis Decapoda Anomura Porcellanidae

Pagurus nigrofascia Reproductive biology of the hermit 

crab Pagurus nigrofascia(Anomura paguridae)

A4 2 A4 5
A4 1

2

3
4

1ccmm 

110 m 110 m 

1

0.5mm 

5
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0.25 m 0.5 m 

6 7

10
11

8 9

20 m 20 m 

0.2 m 0.2 m 

16
18

12 13

1cm 

0.5ccmm 

17

0.5ccm 

1mmmm 

14

1cm 

15

1mmm 1cm 

19 20

Areas

Participant’s Information

Supervising Teacher

Abstract of the Presentation
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Areas
Physics Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation

Title

Background

Purpose of the research

Research plan

3

4

Results of the study Report of progress can also be acceptable

Future study plan

References
1)Serafini M., Ghiselli A. and Ferro-Luzzi A. (1996), Retrieved October 11, 2018 from In vivo antioxidant effect of green and black tea in man. 

https://www.ncbi.nlm.nih.gov/pubmed/8617188 NCBI PubMed.gov 

2)Floris, R., Recio, I., Berkhout, B., & Visser, S. (2003). Antibacterial and Antiviral Effects of Milk Proteins and Derivatives Thereof. 

(16), 1257-1275. doi:10.2174/1381612033454810
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10

100
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10000

100000

1000000

10000000

0 2 4 6 8

(C
FU

/1
m

L)

n=5
(hour)

( )
( )

https://www.jstage.jst.go.jp/article/jslim/70/0/70_0_126/_pdf

https://core.ac.uk/download/pdf/59037625.pdf

Areas

Physics Chemistry Medical Science Biology Earth Science
Mathematics Information Computer Others( )

Participant’s Information

School Name

Representative’s Name

Member

Supervising Teacher

Name

Abstract of the Presentation
Title

Background

( 1)

[1]

Purpose of the research
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A [3] 2 1
1 [4]

100mL
6 : 1.

2. 3. 4. 5.
6. 3%

4
4 1

Results of the study Report of progress can also be acceptable
( 3A)

Future study plan

LC/MS

1. , 2017 p.17 2017
2. NHK 2017 7

21 ( :2019.1.2) https://www.nhk.or.jp/ohayou/digest/2017/07/0721.html
3.

21 2014
A. Scheer and B. Parthier, Dark-induced chloroplast dedifferentiation in Euglena gracilis,
Planta, 156, 274-281 (1982)

1

3

A)
5

B)
3

2 

Areas
Physics   Chemistry   Medical Science Biology    Earth Science

Mathematics Information Computer    Others(   )

Participant’s Information

Representative’s Name  

Member     

Supervising Teacher
Name  

Abstract of the Presentation

Title

Background

20

1 %

Purpose of the research

99 %

Research plan

[1]

HV

1

2

-80 °C

1-

/ LC/MS

TLC

DNA 16S rRNA

Dictionary of Natural Products[2]

1 HV
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Results of the study Report of progress can also be acceptable

20 500

50

7

16S rRNA 5

16S rRNA 1

LC/MS TLC GC09, TK13

UV/Vis MS 3, 4 16S rRNA
[3,4]

Future study plan

 GC09, TK13 2

TLC

LC/MS 16S rRNA

References 

1.    ,  ,  

 90  8  493–498. 2012 

2. Dictionary of natural products  http://dnp.chemnetbase.com
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光単一環境によるマダイの色揚げ効果
大瀧 颯祐

背 景
マダイは、鮮赤色の体色と「メデタイ」との語呂

合わせから、慶祝事や神道の祭りにおいて欠かすこ
とができない高級食材として古くから日本人に愛
されてきた。そのため、現在においても需要が多く、
養殖も各地養殖場で盛んに行われている。しかし、
図-１に示すように、養殖したマダイの体色は、黒
ずんでしまうことが多い。そこで、マダイの色揚げ
に関する様々な取り組みが研究されてきた。養殖
のマダイが黒ずんでしまう原因としては、浅い水槽
で飼育することによる日焼け、鮮度の悪い甲殻類
を餌として与えたことによるとされている。そこで
①遮光用の蓋の設置、②出荷前に天然のマダイの生
息域まで移動させて発色を促す、③餌を発酵させる
ことによりメラニンの生成を抑制するなどの対策
が取られてきた。
目 的
本校生物部においては、ヒラメに緑色光を照射することで、低水温や浅い水深においての食欲増進に伴う

成長促進に成功している。またその効果は、魚類の免疫力向上や色揚げ効果等においても発揮するのではな
いかと考えている。その一つとして、マダイの日焼けにおいて、保護色との関連させて仮説を立てている。
すなわち、浅瀬で生育したマダイは、周囲の岩の色に合わせて黒色色素の割合を増している。また、天然の
マダイは、生息域に届く青色光に重ねて、体色を周囲の岩の色に合わせるために、赤色色素の割合を増すと
考えた。光の届かない深海で生息する魚の体色は、白色であることが多い。これは、暗黒の世界において体
表の色に配慮する必要がないことを示している。また、青色や緑色の光が届く水深で生息する魚の体色は、
赤色を呈するものが多い。これは、青色や緑色の光を吸収し、結果として体色を黒色化させ、岩礁の色に近
い保護色としていると推測した。では、なぜ初めから黒色の体色とならないのか。我々は、色素の合成にか
かるエネルギーコストの面から考えた。すなわち、体表の赤色色素の成分は、アスタキサンチンであり、主
に甲殻類の捕食により得ている。それに対し、各色色素の成分は、メラニンでありアミノ酸であるチロシン
からの生合成による。よって、アスタキサンチン由来の赤色色素を選択した方が、エネルギーコストの面で
有利である。マダイは、深い水域での生息に適した体色として赤色を呈しており、浅い水域では黒色のメラ
ニンを合成しなくてはならない。上記理論が正しければ赤色環境下においてのマダイの体色は黒色色素の合
成を促進し、緑色または青色環境下においては抑制することになる。そこで今回、光単一環境下においてマ
ダイの飼育実験を行なった。
研究方法
マダイの管理：研究を進める上においての予備実験として、赤色・緑色・青色のLEDライトを照射した中で
マダイを飼育した。しかし、どの光照射条件においても体色の差異は見受けられなかった。この原因として、
光を照射した場合、見た目は赤・緑・青となるが実際には室内光の様々な波長の光が水槽内に差し込んでい
る。LEDで照射した色は、ヒトとマダイとは異なっており、マダイが様々な波長の光をより正確に感知して
いて、生息域の色と区別していた可能性があると考えた。マダイは、90㎝のガラス水槽の周囲を赤・緑・青
のフィルターで覆い光単一条件の環境を用意した。また、自作したろ過装置を用いてのオーバーフロー水槽
を採用し、水質の長期安定化を図った。水温は25℃±2℃とし、給餌は1日1回個体群の食欲を観察しながら
与えた。体色の測定は、マダイへのストレス負荷に配慮し、実験開始時と実験終了時の２度とした。体色の
記録は、写真撮影おいて行なった。マダイの体色は、ストレスを加えると暗化しやすい。そのため、海水を
貼ったバットにマダイを入れ、徐々に水温を下げ、本来の色合いに近づいた5℃での条件下で撮影した。
体色の評価基準の設定：色の評価法については、一般的に色度計を使用する。しかし、比較的高価であるた
め今回は、無料のソフト「色の辞典」を使用した。また、実際の測定については、色の斑が最も少ない尾び

図-1 天然マダイ（左）と養殖マダイ（右）

       166．浦和実業学園中学校高等学校

れの部分の色調を分析した。図-2にはCMYKカラーモードの割合を示した。色調の分析を踏まえて、体色の
評価基準を設定し図-3に示した。

結 果
マダイの色調の測定は、平均で15㎝程度に成長した段階で行なった。各水槽ごとの個体の色調の分析結果

は図-4に示した。青色環境下で管理した個体の黒色色素の占める割合は36%であり、赤色環境下で管理した
個体の42%と比較して黒色化が進んでいないことが確認できた。

展望
本技術は、養殖魚の付加価値を高めていく上において、有効な手段となる可能性を秘めている。今回の結

果で、仮説立証に向けての目処が付いた。今後は、色調の個体差を把握するために、調査する個体数を増加
させるとともに、評価方法の再検討についても進めたい。
参考文献
参考文献については、以下のような要領で２・３記載してください。
熊井英永（2000）新装版 海産魚の養殖,文昇堂,114

体色の評価基準
天然個体は、ブラックが、マゼンタやイエローの比率を下回る。

養殖個体は、ブラックが、マゼンタやイエローの比率を上回る。

図-2 色調の分析結果
天然マダイ（左）と養殖マダイ（右）

図-3 体色の評価基準

図-2 色調の分析結果
❶飼育開始時  ❷赤色環境で管理したマダイ  ❸青色環境で管理したマダイ  ❹天然マダイ

❶ ❷ ❸ ❹

山野目健,高橋良明,（2009）光環境と魚類生理 マツカワの無眼側黒化から成長促進へ,比較内分泌
学vol.35,no,133,93-98
山口朗（2008）骨形成機構の総括的解析とその応用,＜http://www.jsps.go.jp-grantsinaid/12_kiban/
j/gaiyo19/sum69_yamaguchi.pdf＞2016年10月25日アクセス.
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