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[Physics Group 1] Yuta Kobayashi,  Kota Nakagawa,  Rikiya Murakami, 
Masayoshi Kariya,  Keishi Hosokawa

We wanted to make artificial muscles from polymer 
fishing line. The polymer fishing line has a special 
property of contracting when heated. This is because the 
polymer fishing line has entropic elasticity. If this fishing 
line artificial muscle can be realized, it could be a cheaper, 
lighter, and sturdier actuator (driving device) to replace 
the motors that have been used in many robots. However, 
in actual experiments, we encountered a problem where 
the polymer fishing line would unravel when heated. After 
much trial and error, we decided that soaking the polymer 
fishing line in hot water would help.

Soaking the polymer fishing line in hot water would make 
it harder to untie.

1) Fix one end of a fishing line (1.05 mm in diameter), tie 
the other end to a power drill, and twist the fishing line 
until it becomes springy.
(2) Fix both ends of the fishing line in (1) above, and fix 
it with a heat gun. This fixes the fishing line in a spring-
like shape. (hereafter referred to as "polymer coil")
(3) Soak the polymer coil in hot water for 10 minutes.
(4)Fix the upper end of the polymer coil, hang a weight 
(500 g) on the lower end, and heat it by pouring boiling 
water (80 °C) on it. boiling water (80 °C) on it.  (figure 
omitted)
(5) Measure the change in length of the polymer coil.
(6) Change the temperature of the hot water in which the 
polymer coil is immersed and repeat steps (3) to (5).

(1) The polymer coil that was immersed in hot water was 
Polymer coils that have been immersed in hot water are 

less likely to unravel.
After shrinking, it tried to return to its original length 

when the temperature dropped, and then shrank again 

when hot water was applied.
Hard to stretch even when pulled. (High strength)

(2) The relationship between the temperature of the hot 
water in which the polymer coil is immersed and the 
change in the length of the polymer coil is as follows.

Table 1,.figure1: Relationship between the temperature of 
the hot water in which the polymer coil is immersed and 
the change in length

From result (1), it was confirmed that soaking the polymer 
coil in hot water stabilized it.
From result (2), it was confirmed that the polymer coil 
shrank when the temperature was increased (hot water 
was applied), but no relationship between the temperature 
and the degree of shrinkage could be found.

Immersing the polymer coils in hot water may enhance 
their practicality as artificial muscles.

Kentaro Ayabe, "Artificial muscles made with nylon tegus.
http://www.st.nanzan-u.ac.jp/info/gr-
thesis/2017/oishi/pd/14sc002.pdf
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Instrument pitch-Acoustic Saw Edition- :
[Physics Group 2] Hayato Kowaka, Hiroaki Jinno, Iduki Kimura

Relationship between the previous experiment 
and the current experiment 
In the first semester experiment, we investigated the 

resonant length of saw instruments, and in the second 
semester, we mainly investigated the change in pitch of 
the sound due to shape.

Hypothesis
We hypothesized that the greater the bending and the 

smaller the moving parts, the smaller the range of 
resonance of the saw is. As a result, the higher the 
sound would be.

Measured value
[Experiment]

Both ends of the saw were fixed, and the sound was 
pronounced with a striking stick by changing the width 
of the fixation and the height of one end to change the 
degree of bending, and which was recorded. With Wave 
Spectra ver.1.51 software, the frequency of the loudest 
and longest resonant sound in the Fourier transformed 
waveform was then recorded.
 experimental device↓

[Result] Frequency variation with length (x) and height 
(y)

[Consideration]
The reason why the frequency increases as (y) 

increases and (x) decreases is that (z) decreases as the 
curve becomes stronger.

Theoretical value
[Theory]

FEM vibration analysis (eigenvalue analysis) was 
performed using a model of the saw made with the 
same density, Young's modulus, Poisson's ratio, and 
material in the unbent state (y=0) using 3D CAD 
software. 20 theoretical values of natural frequencies 
for each resonant length were investigated, starting 
from the lowest frequency.

[Result1] Difference in natural frequency by length (x)
※When the vertical axis is 1, it indicates the natural 
vibration.

[Analysis]
In order to calculate the difference between the 

measured value and the theoretical value, the accuracy 
for all experiments for each (x) was determined using 
the following equation and the average was taken.

[Result2]
The fit rate was 29% for 2cm, 23% for 4cm, 38% for 
6cm, 47% for 8cm, and the average fit rate was 35%.
[Consideration]
There was no relationship between the measured and 
theoretical values of the relationship between the 
resonant length and the natural frequency. This is 
because the theoretical values assumed that there is no 
change in the natural frequency even when the saw is 
bent (y  0), and it is thought that the height (y) 
increases the strain part of the saw, which changes (z) 
and changes the natural frequency.

Conclusion
The smaller the (x) or the larger the (y), the smaller 

the (z) and the higher the frequency. In other words, (z) 
changes the natural frequency.

Future Prospects 
It is necessary to investigate how (x) and (y) change 

the natural frequency, and also to quantify the bending 
condition using strain gauges, calculate (z), and 
investigate the relationship with the frequency.

References 
1) About FFT Analyzer
https://www.onosokki.co.jp/HP-

WK/c_support/newreport/analyzer/FFT1/fft_1.htm
2) Introduction to Eigenvalue Analysis with Free 

CAD 
https://ezu-ken.com/bat-freecad/
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How the performance of home appliances differs between 

50Hz and 60Hz
[Physics Group 3]  Itsuki Tomita  Daimu Nakajima  Keigo Sugiyama

1. Rerationship between previous research 
and this experiment

In a previous study, it was found that fluorescent lamps 
for 50Hz were 20% dimmer than normal when used 
with a 60Hz power supply. Therefore, we investigated 
what is the difference when electricity is converted into 
rotation and heat, and discussed why it makes a 
difference occurs.

2. Hypothesis
For the same effective voltage, the motor will run faster, 
the fluorescent light will be brighter, and the heat energy 
generated by the nichrome wire will be greater at 60hz.

3. Experiment
1. Experiment to determine the rotation speed of a 

motor
The frequency at which the blades of a fan (motor) 
appear to stop when a strobe is shone on them was 
measured to determine the number of rotations of the 
blades.

2. Experiment to investigate the heat energy 
generated 
A 300W nichrome wire was connected to a 20 ohm 
resistor and heated 100cc of water in a calorimeter for 
25 seconds, then stirred for 15 seconds to check the 
temperature rise.

3. Experiment to investigate light energy 
An illuminance meter was set up directly under a 
fluorescent lamp to measure the illuminance.

4. Results
1. The rotation speed was 1.2 times higher when 

using 60 Hz. The electric current was the same.
1 2 3 average

50Hz 5.4 5.4 5.4 5.4

60Hz 6.4 6.4 6.4 6.4

Table 1 Experiment 1rotation speed(rps)

The current magnitude was 2.5 A for both 50Hz and 
60Hz.

2. The temperature rise was the same, but the electric 

current was a little higher at 50Hz.

1 2 3 4 5

50Hz 5.3 5.2 5.3 5.2 5.1

60Hz 5.0 5.2 5.1 5.8 4.8

Table 2  Experiment 2 Temperature rise of water  (°C)

The magnitude of the current was 0.20A for 50Hz and 
0.17A for 60Hz.

3. It was a little brighter when I used 60Hz.
The electric was higher with 60 Hz.

50Hz 593 591 587

60Hz 619 616 616

Table 3  Experiment 3 illuminance(lux)

The magnitude of the current was 0.30A for 50Hz and 
0.33A for 60Hz.

5. Conclusion
1. The rotation speed is higher in western Japan at 60 
Hz. It is considered that the motor rotates once per 
cycle of current change.
Therefore, the rotation speed is larger in the west of 
Japan where the current is 60 Hz.
2. Although the amount of work done in one cycle is 
different, the total amount of work done by 60 Hz and 
50 Hz is the same, so the temperature within a given 
time is the same. We still don't know why the current 
was larger at 50Hz in the heat energy experiment.
3. The light is brighter when the electrons hit the 
mercury grains in the glass and emit ultraviolet light.
We still don't know why the current was higher at 60 Hz 
in the fluorescent lamp experiment.

6. Reference
“How Frequency Affects Equipment," Osamu Ando, 
Ando Electric Technology Office
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Toku-Toku sound

[Physics Group 4]
 Kosuke Maehara, Koshiro Omine, Shota Kondo, Sora Sawamura, Shunzi Hiraoka

1. Relationship between previous research 
and this experiment

In senior previous research, we had considered that 
the shorter the neck, the higher the sound, and that there 
would be no relationship between the frequency of the 
sound and the viscosity of the liquid flowing from the 
bottle. However, based on the results of the previous 
semester's experiments conducted on the premise of 
this previous research, we thought that there might be a 
relationship between frequency and viscosity. In other 
words, it is necessary to reconfirm the contents of the 
previous study.

2. Hypothesis
There is a property that as the temperature of water 

increases, the viscosity of water decreases. According 
to the experimental results of the previous term, the 
higher the water temperature, the higher the frequency. 
In other words, the sound became higher. This led us to 
believe that viscosity is one of the indicators related to 
frequency.     

Therefore, we hypothesized that as the viscosity of the 
liquid increases, the frequency of the sound generated 
by the liquid decreases.

3. Experiment
Attach a microphone to the 

edge of the bottle and let the 
liquid flow from the bottle. At 
that time, use SoundWave 
software to examine the 
frequency and waveform of 
the sound. The angle at which 
the bottle is tilted should be the same.

In this experiment, we will determine the frequencies 
for four patterns: water (50 °C, 600 ml) and water with 
3 g, 6 g, and 9 g of viscosity modifier (powder to make 
it sticky) added. For each pattern, 25 pieces of data are 
taken, and the average of 250 pieces of data is taken.

Also, the measured sound contains "To" and "Ku" 
sounds. In this experiment, we focused on the sound of 
"To" above 100 Hz, so the values below 100 Hz are 
truncated.

4. Results
For water only, the frequency was 215.0 Hz.
For the viscous solution (0.45 % concentration), the 
frequency was 215.0 Hz.
For the viscous solution (0.99 % concentration), the 
frequency was 193.5 Hz.
For the viscous solution (1.43 % concentration), the 
frequency was 185.7 Hz.

Figure 1 shows that the frequency decreases as the 
viscosity increases.

Fig.1 Relationship between Viscosity and Frequency

5. Consideration
The premise is that the air in the bottle is divided by 

the water flowing through it, and the remaining water 
in the bottle vibrates, causing a change in the pressure 
of the air, which makes the sound.

The reason for the change in the pitch of the sound is 
thought to be that at the moment when the sound is 
made, that is, when the air is divided, the larger 
viscosity slows down the speed at which the air is 
blocked and suppresses the vibration of the air.

6. Conclusion and future prospects
In this study, we found that viscosity is related to the 

height of the sound poured from the bottle. However, 
we have not been able to determine that viscosity is the 
only factor that produces changes in frequency, such as 
the temperature of the air, so next time we would like 
to conduct experiments focusing on factors other than 
viscosity.

In addition, I would like to analyze the sound in more 
detail using Fourier transform, etc., to find out which 
frequencies produce the loudest sound.

7. References
1) "The Secret of the 'Toku-Sound from the Bottle!"
https://youtu.be/1i28OJF1ToE
2) The science of Toku-Toku
www.kagakunosaiten.jp/convention/pdf/2014/077.pdf
3) - Ikuno High School 74th term, Inquiry II, " A 
Strange Toku-Toku Sound from a Bottle"
4) 9-1. What is Viscosity? Basic Course Technical 
Information & Useful Tools Tacmina Corporation 
(tacmina.co.jp) 
https://www.tacmina.co.jp/library/coretech/288/
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Message from stars
Physics group 5   Riho Yamagami  Haru Ogasawara  Yume Takemoto 

1. Relationship between previous research 
and this experiment 1)

2. Hypothesis

3. Activity content

4. Experimental method (first term)

5. Result (first term)

6. Consideration (first term)

7. Problem of the research

8. Experimental method (latter period)
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10. Consideration (latter period)

11. Conclusion

12. References
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Strength due to column placement  

1. Introduction 
In the previous experiment at Hikone Higashi High School, 

they investigated whether the placement of the columns made a 
difference in the strength of the simulated building when a 
horizontal force was applied to the upper part of the building, 
and the results showed that there was no difference. 

This time, we conducted a horizontal vibration experiment to 
see if the relationship between the direction of the vibration and 
the placement of the columns would affect the strength of the 
simulated building. 

2. Hypothesis
In our previous experiment, we arranged a square with four 

columns at its vertices so that its two sides were parallel to the 
direction of vibration, and changed the length of the sides. 
However, in this experiment, we fixed the length of the sides and 
expected the strength to change depending on the orientation of 
the square with respect to the direction of vibration. 

3. Experiment 
Experimental device
A wooden round bar of 1cm in diameter and 50cm in length, 

a NR sponge of 30cm in length and width with holes in its 
circumference of 10cm in radius at 15° intervals for piercing the 
column (a wooden board of the same size was attached to the 
bottom), four pull springs, and four fixed wheels were used to 
make a simulated building as shown in Photo 1. In addition, a 
sponge was added to the bottom to reduce the error. 

Photo 1 Experimental device 
Experimental apparatus

As shown in Photo 1, the spring was fixed at 120 cm between 
the two ends. The simulated building stood still at the center. 
From that state, the simulated building was shifted 15 cm from 
the center (5 times on each side), and the hand was released to 
cause horizontal vibration. We took pictures during the vibration, 
and measured the lateral displacement (Δx) between the center 
of the floor (A) and the center of the ceiling (B) when the 
building was vibrating the most, as shown in Fig. 1. 
The same experiment was conducted in four different patterns, 
each of which was measured ten times, depending on how many 
degrees the square was rotated in relation to the direction of 
vibration, as shown in Figure 2. 

Figure1 Experimental apparatus 

Figure2  Column placement pattern 
4. Result 

Fig. 3 Figure of interest 

Pattern 30 degrees has the smallest lateral shift (28% less than 
pattern 0 degrees in average value). 

By increasing the number of sponges, we were able to reduce 
the (max-min) value slightly. 

Overall, the value on the right is smaller. 

5. Discussion conclusion 
Among the patterns measured in this experiment, the lateral 

misalignment for the 30° case was the smallest compared to the 
lateral misalignment of the other patterns. We consider this 
factor to be as follows. 

When the column is not in a straight line with respect to the 
direction of vibration, it can be explained that the moment of 
gravity causes torsion. We assume that the energy of the lateral 
displacement is reduced by the magnitude of the energy of the 
torsion, i.e., the energy is dispersed. In the case of a 0° pattern, 
no twisting occurs and the lateral displacement is considered to 
be larger. 

However, this discussion does not explain why the lateral 
displacement is smaller than that of the 0° pattern, even though 
no torsion is expected to occur in the 45° pattern. 

6. Prospects for the Future 
We will conduct experiments by changing the position of our 

hands from 20 cm, 15 cm, 10 cm, and 5 cm to see if the results 
change. 

We will rebuild the experimental apparatus so that we can 
obtain more detailed data, and we will also look for experimental 
methods to measure more detailed angles. 

Also, if we increase the size of the experimental apparatus, we 
may be able to measure the difference more clearly. 

7 .References 
Research Paper Vol.6 Hikone Higashi High School 
A Study of Columns and Strength in Structures 

Around Left Right Left Right Left Right Left Right
Max 18 16 19 11 17 11 18 12
Min 14 14 15 7 12 6 12 6
Max-Min 4 2 4 4 5 5 6 6
Average 16.3 14.4 17.2 8.9 15.15 8.3 15.1 9.4
Total Avg 15.35 13.05 11.725 12.25

0° 15° 30° 45°Around
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Let’s clean up the water in the courtyard

Chemistry 1st Group  Rikuto Yoshida  Issa Takagi  Toyoya Ikeda  Rei Ikebe

1. Introdution1)

We have always been concerned about the pollution of 
the water in the courtyard and wanted to do something 
about it. Therefore, We wanted to investigate how to 
reduce the level of pollution of the water in the courtyard 
by using COD, which was developed from the previous 
study on the water quality of the courtyard water by COD 
in some of the 74th class students of Ikuno High School.

2. Hypothesis1
If the zeolite or activated carbon is left in the water in the 

courtyard for a long time, the COD value may be lower 
than if it is left for a short time.

3. Experiment1
To 100 mL of sample, 10 mL of a 2.0 mol/L sulfuric

acid (H2SO4) solution, 5 mL of a 200 g/L silver nitrate 
(AgNO3) solution, and exactly 10.0 mL of a 5.0 10⁻3

mol/L potassium permanganate (KMnO4) solution were 
added. Then, the mixture was heated in hot water at 90°C 
for about 30 minutes, and exactly 10.0 mL of 0.0125
mol/L sodium oxalate (Na2C2O4) solution was added, 
and titrated with 5.0×10⁻3 mol/L potassium 
permanganate solution. This process was performed 
three times each, and the average value was taken.

Four patterns were used: sample with nothing added to 
the courtyard water (A), sample with zeolite added as is 
(B), sample with crushed zeolite added (C), and sample 
with activated carbon added (D).

4. Result1
COD values of each sample became next figure

Figure 1: COD values for each sample

5. Discussion1
The reason why the COD value of the sample with 
activated carbon added (D) was higher was probably 
because the activated carbon that adsorbed organic matter 

was not removed and remained in the sample because it 
was not filtered. The reason why the COD value of the 
untreated sample(A) was lower was because the water in 
the courtyard was not stirred before the measurement, so 
the amount of precipitated organic matter could not be 
fully measured.

6. Hypothesis2
If zeolite or activated carbon is added to the sample and 

filtered, the COD value will be even lower.

7.Experiment2
Sample without any modification (X), sample with 

zeolite (Y), and sample with activated carbon (Z) were 
prepared, and each was filtered through filter paper with a 
particle retention capacity of 5 , and then the same 
experiment as in Experiment1 was conducted three times 
each.

8Result2

Figure 2: COD values for each sample

9.Discussion2
From (Z), The organic matter adsorbed by the activated 

carbon in the liquid was removed by filtration, which is 
thought to have lowered the COD value.

10. Conclusion
In this experiment, it was found that using activated 

carbon and then filtration was the best way to clean the 
dirty water.

11. Prospects for the Future
Increase the amount of zeolite
Filtering with a portable water purifier

12. References
1) Daiichigakushu-sha Square Latest Illustrated 

Chemistry 8th Revised Edition p84
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Boundary between dilute sulfuric acid and concentrated sulfuric acid

Chemistry 2nd group  Watanabe Misaki   Siota Yoshino  Tai Haruka

1. Introduction
From the prior research, we learned that there is a 

boundary between dilute nitric acid and concentrated 

nitric acid, and we wanted to study the boundary 

between dilute sulfuric acid and concentrated sulfuric 

acid have different properties depending on the 

concentration.

2. Hypothesis

From the conclusion in the mid-term announcement, 

the boundary is expected to be between 10 mol/L and 

17 mol/L.

3. Experiment
Experiment 1

6 to 11 mol/L of sulfuric acid was added 3 mL to 
each sugar cube.

The reaction corresponding to the elapsed time 
was recorded for 20 minutes.

The similar experiment from 12 to 17 mol/L was 
conducted..

In 6 to 11 mol/L and 12 to 17 mol/L, the same 
experiment again and measured the temperature 

during the reaction (20 minutes) was conducted. 

Experiment 2

4 mL of sulfuric acid of 6 to 18 mol/L was 
prepared in the test tube and zinc plate was added.

Experiment 3

The temperature of each test tube measurement 
was performed again at 10 to 15 mol/L. (Table 3)

4. Result
Experiment 1 At 12 mol/L, the color of the sugar 

cube did not change, but at 13 to 17 mol/L, it turned 

black.

Experiment 2 Table 1

6ulIuric DciG 
concentrDtion 

&KDnJes in Dqueous 
solution 

� � Pol�/ ,PPeGiDte JDs JenerDtion 

�� Pol�/ JDs JenerDtion 
�� �� Pol�/ 

(e[ceSt Ior ��Pol�/) 
no cKDnJe 

16mol/L produced gas.

5. Discussion
From Experiment 1 , it is thought that the properties 

of sulfuric acid differ between 12 mol/L and 13 mol/L 

from the change in color of sugar cubes put on 12 mol/L 

and 13 to 17 mol/L sulfuric acid.

From Experiment 2 , gas was generated immediately 

at 6 to 9 mol/L, which is consistent with the conclusion 

of the interim presentation, and a little gas was 

generated up to 10 mol/L, which suggests that the 

properties of 10 mol/L and 11 mol/L are different.

6. Conclusion
The boundary between dilute sulfuric acid and 

concentrated sulfuric acid exists between 12 and 13 

mol/L to the results obtained in terms of the nature of 

dehydration action. Also, it exists between 10 and 11 

mol/L when experimented with dehydration properties.

7. Future prospects
We would like to find the boundary between dilute 

sulfuric acid and concentrated sulfuric acid based on 

the reason why the boundary is different between the 

case of the dehydration property and the case of the acid 

property.

8. References
A reference 2015 Super Science High School 

“Exploration Ⅱ“ 28p
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Redox titration under acidic nitrate

 3rd group  Shibata Ibuki  Niki Shiori  Tomoda Mako  Sawada Rena

1. Introdution 1) 2) 3)

In textbooks, it is said that acids other than sulfuric 

acid cannot be used when creating acidic conditions in 

redox titration.In previous studies, redox titration using 

hydrochloric acid resulted in hydrochloric acid 

working as a reducing agent and the amount of drops 

of KMnO4 aq increased. In this experiment, we 

focused on the concentration using nitric acid, and 

examined the change in the amount of drops of KMnO4 

aq by drastically changing the concentration.

2. Hypothesis
When nitric acid was used instead of sulfuric acid, 

nitric acid acts as an oxidant, so the amount of drops of 

KMnO4 aq acting as an oxidant is expected to decrease, 

and the greater the concentration, the lower the amount 

of dripping.

Reducing agent (COOH)2→2CO2+2H +2e-

Redox reaction

Oxidants MnO4 +8H +5e →Mn2 +4H2O

Involved in the reaction?

Oxidants HNO3+3H +3e →NO+2H2O 

HNO3+H +e →NO2+H2O 

3. Experiment Redox titration by acidic nitrate

0.020mol/L (COOH)2 aq10 mL prepared. 

 was made acidic nitrate at HNO3aq(2.0 mol/L 

to 10.0 mol/L in 2.0 mol/L  increments), 

respectively. 

The amount of KMnO4was examined by dripping 

KMnO4 aq of 0.010mol/L.  

4. Result
The amount of dripping decreased from 2.0 mol/L to 

8.0 mol/L. There was no difference in the dripping 

amount at 8.0 mol/L and 10.0 mol/L. 

5. Discussion
From 2.0 mol/L to 8.0 mol/L, the amount of drops of 

KmnO4 seems to have decreased because nitric acid 

was involved in the reaction as an oxidant.

6. Experiment Reacts directly with oxalic acid 
and nitric acid

Oxalic and nitric acid were directly reacted to see if 

nitric acid was the cause of the decrease seen in 

Experiment 1. 

 0.785mol/L (COOH)2 aq 10mL was prepared. 

HNO3of 14 mol/L was added to . 

The generated gas was passed through lime water. 

7. Result Discussion
It was cloudy white and it heated. Therefore, it is 

considered that carbon dioxide was generated by the 

reaction of nitric acid with oxalic acid. From this, it is 

thought that nitric acid was involved in the reaction as 

an oxidant. If this is correct, the amount of KMnO4aq 

droplets in Experiment 1 seems to decrease with 

regularity as the concentration of HNO3 increases. 

8. Prospects for the Future 

We aim to verify whether there is a regularity in the 

reduction of dripping, so that HNO3 can be used for 

redox titration.

9. References
�) 5� ,Nuno HiJK 6cKool 5eseDrcK ,,  

�) �3ossiEility oI KyGrocKloric DciG in reGo[ titrDtion� 

�) 'Di�icKi *DNusKusKD 6quDre /Dtest ,llustrDteG 

&KePistry  

the amount of drops of KMnO₄ aqthe amount of drops
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Al2(SO4)3  0.0052mol/L ( )  
CuSO4  0.10mol/L] (

) 20
20

 Color Assist RGB
R G B

r1, g1,b1, RGB

r2, g2, b2, RGB

(  1.0) (  7.0) ( 12.0) 
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Al2(SO4)3 38 111 14 
CuSO4 57 77 32 

( ) 
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Al2(SO4)3 84 6 16 
CuSO4 85 35 13 
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Aptitude diagnosis of vegetable pigment and clothes
~Differences in dyeing due to pH and molecular structure~

Chemistry 4th Group Yumemi Kobayashi Mahiro Tagami Mai Ishihara

1. Introduction
We learned from the collection of materials 

that the ease of dyeing depends on dye 
molecules and the chemical structure of the 
fiber. 

2. Hypothesis
We thought that plant-derived pigments 

were most likely to bind to plant fibers, plant 
fibers show the most color change. 

3. Experiments
(1) Purple cabbages were boiled in pure 

water for 30 minutes. 
(2)The broth was divided into three, and each 

broths were prepared acidic,neutral and 
basic.

(3) Mordanting liquid [iron (III) chloride 
FeCl3 0.010mol / L, 
Soak 3 types of cloth (cotton, silk, 
polyester) in alum AlK(SO4)2 0.010mol / L, 
aluminum sulfate Al2(SO4)3 0.0052mol / L, 
copper sulfate (II) CuSO4 0.10mol / L] for 
20 minutes. 

(4) Soak each cloth of (3) in the broth of (2) for 
20 minutes. 
→ Then wash with water and dry

(5) Measure RGB values with Color Assist

R: Red G: Green B: Blue→ Three primary 
colors of light 

4. Results
The values in the table below represent the 
magnitude of the color change and were 
calculated using the following formula. 

r1,g1,b1,:RGB values of cloth before dyeing 
r2,g2,b2,:RGB values of dyed cloth 

In cotton, the easiness of dyeing due to the 
liquid property was different depending on 
each mordant solution, but in silk, the 
easiness of dyeing due to liquid property of 
aluminum mordant and copper mordant was 
the same. 

Silk (animal fiber) 
acid 
(  1.0) 

neutral 
(  7.0) 

basic 
(  12.0) 

FeCl3 22 42 53 
AlK(SO4)2 43 91 24 
Al2(SO4)3 38 111 14 
CuSO4 57 77 32 

Cotton (vegetable fiber) 
acid 
(  1.0) 

neutral 
(  7.0) 

basic 
(  12.3) 

FeCl3 68 48 92 
AlK(SO4)2 30 3 11 
Al2(SO4)3 84 6 16 
CuSO4 85 35 13 
* For polyester (synthetic fiber) cloth, it was 

not dyed so much and the amount of change 
was small, so it was not used for comparison. 

5. Discussion
Since both silk and cotton have the highest 
basic RGB values in iron mordanting, iron 
makes it easier to bind fibers and pigments 
in basicity.
Looking at the RGB values, silk tends to have a 
large RGB value when it is neutral, and 
cotton tends to have a large RGB value 
when it is acidic.

6. Conclusion
Polyester is difficult to dye with 
plant-derived pigments 

As for the pigments derived from plants, the 
color change of animal fibers is larger 
than that of plant fibers when looking at 
the overall results.

The color of silk changes greatly due to 
dyeing in neutral and cotton in acid.

7. Future Prospects
  We would like to investigate whether other 
metal ions can also be used as a mordant. 

8. References

Ikuno High School-Chemistry close to
you-Measurement of dyeing degree by RGB 
value 
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CaCO3

CaCO3

CaCO3

CaCO3 98 %

1) CaCO3 97 %

CaCO3 2HCl  CaCl2 CO2 H2O

1.00 g
CaCO3

CaCO3  CaO CO2

1.00 g 30

CaCO3
2) 100 %

0.0100 mol/L
EDTA 10.0 
mL NN

EDTA
CaCO3

1
&D&2�

97.2 % 100 % 68.2 % 
87.1 % 73.5 % 93.9 % 
97.6 % 77.4 % 89.0 % 

CaCO3

CaCO3

CaCO3

�)

https://www.nakashimafoundation.org/kieikai/pdf
/29/2017T018.pdf 

2)
http://www.mac.or.jp/mail/201101/03.shtml
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The Content Rate of Calcium Carbonate

Chemistry 5th group  Misaki Osuki  Aki Kobayashi  Moeka Nishio  Ryoka Yamamoto

1. Introduction

We had made chalks from used chalks. However, we 
found it unrealistic because of its quality and its cost. 
We thought over how to reuse the used chalks, and 
then we searched references. Above all, we were 
interested in differences of the content rate of Calcium 
Carbonate (CaCO3) by method of measure. Therefore, 
we measured the content rate of it in various methods.
2. Hypothesis

We decided to use the three methods : weak acid 
separation, pyrolysis and chelate�titration. Above all, 
we supposed that the method of chelate�titration was 
most accurate, because some errors caused 
substance’s going in and out were most small. We 
used over�the�counter CaCO3 (the percentage 98%), 
chalks, eggshells (In the following, we will call these 
"samples") to measure the content rates in the 
following experiments. Additionally, we supposed that 
the content rate of eggshell was 97% 1), but we could 
not suppose the content rate of chalks. 
�. Experiment
Weak acid separation�Method 1

We prepared excess hydrochloric acid in beakers, 
and then, added 1.00 g samples into the beakers. We 
measured the content rate by differences of before and 
after. (CaCO3 2HCl → CaCl2 CO2 H2O)
Pyrolysis�Method 2 

We weighed 1.00 g samples into crucibles and heated 
for 30 minutes. We measured the content rate by the 
same way. (CaCO3 → CaO CO2)
Chelate�titration �Method 3 2)

We prepared 0.0100 mol/L sample aqueous solutions 

supposing that the content rate of these were 100%. 

Similarly, we prepared 0.0100 mol/L EDTA aqueous 

solution. We measured 10.0 mL sample aqueous 

solutions and added NN indicator and sodium 

hydroxide aqueous solution to shift it into basic. After 

that, we titrated EDTA aqueous solution to measure 

the content rate by amount of titration.

4. Result 
Table 1. The content rate of Calcium Carbonate

5. Discussion

Method 1  In the reaction of the eggshells, large 
viscous bubbles were generated, which could not be 
completely crushed. Therefore carbon dioxide didn’t 
go out sufficiently, so we thought the content rate 
became very low. In the reaction of the chalks, 
similarly, bubbles occurred, but an ingredient besides 
included CaCO3 reacts to hydrochloric acid, and we 
thought the content rate became high.
Method 2 We thought it’s because heating was 
insufficient that the content rate became low overall.  
black burn have formed by the eggshell. We thought 
this is chosen as the membrames of we couldn’t finish 
removing, and thought the content rate became high 
by this influence. 
Method 3 It’s a little while and foul in case of a 
solution preparation, and the chalks and the eggshells 
have not finished melting perfectly. Therefore we 
thought the content rate became low.
6. Conclusion

We consider the method of chelate�titration to be the 
best method to measure the content rate, because its 
CaCO3’s result was most similar with hypothesis.
7. Prospects for the Future

We want to check the validity of this study by using 
other substance including CaCO3 like seashells and 
limestones.
8. References
1) Elucidation of eggshell components and functions 

that assist calcium absorption   
https://www.nakashimafoundation.org/kieikai/pdf/2
9/2017T018.pdf

2) About the method of Calcium Salt
 http://www.mac.or.jp/mail/201101/03.shtml
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How to extract a lot of antioxidants contained in tea�leaves?

Chemistry 6th group  Ikumi Ida  Nanai Yamamoto  Sayaka Kubo

1. Introduction
We were interested in antioxidants in tea�leaves which 

can be expected to have a health�promoting effect. 

In this study, we decided to investigate the conditions 

under which a large amount of antioxidants can be 

extracted, targeting green tea. Furthermore, how the 

amount of the antioxidants extracted changes depending 

on the storage conditions was also checked.

2. Hypothesis
The smaller the number of extractions and longer the 

extraction time, the greater the extraction amount. 

During the storage, antioxidants in green tea can be kept 

more stable under conditions where the temperature is 

low and the light is hard.

3. Experiment
� 'eIinition oI Dntio[iGDnts! 

Redox titration was performed by iodine solution and 

green tea, and the substance that reacted with iodine was 

defined as “antioxidants". The following experiments 

were made under the condition of tea�leaves 10 g, water 

300 mL and extraction temperature 60 .

� ([SeriPent �� 1uPEer oI e[trDctions! 

Extraction time was 2.5 minutes. 2nd and the 3rd 

extraction was repeated under the same conditions as the 

1st time, using the same tea�leaves.

� ([SeriPent �� ([trDction tiPe! 

Extraction time was 1.0, 2.5, 5.0, 10 minutes.

� ([SeriPent �� 6torDJe conGitions! 

Green tea obtained by 5.0 minutes extraction were used. 

It was kept for 3 days in the refrigerator and at the room 

temperature. We covered the container at the room 

temperature with aluminum foil to block the light.

4. Result
Number of extractions

 The concentration of antioxidants in green tea obtained 

by 1st extraction was highest. With each repetition of 

extraction, the concentration of antioxidants decreased.

Figure 1 Effect of the number of extractions

 Extraction time
The concentration of antioxidants increased with the 

extraction time up to 5.0 minutes, but there was almost 

no change even if it was longer than that. 

Figure 2 Effect of the extraction time

Storage conditions
 There was no difference due to storage temperature. But 

differences were seen with and without light, the amount 

of decrease in the concentration of antioxidants during 

storage was greater in the light condition.

Figure 3 Effect of the storage conditions

5. Discussion and Conclusion
 It was against the hypothesis in that the difference of 

the amount of decrease in antioxidants by the storage 

temperature wasn't mostly seen. Since this experiment 

was conducted in winter, it is presumed that the 

differences between the room temperature and the 

temperature inside the refrigerator was relatively small.

6. Prospects for the Future
,
G liNe to cKecN tKe GiIIerence in tKe DPount oI 

Dntio[iGDnts e[trDcteG ZKen usinJ otKer teD�leDYes� 
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Let’s protect fireflies from Light pollution! 
~ The relationship between fireflies and blinking cycle of the light~

Biology 1st Group  Nanami Sakaguchi  Yuika Kazuta  Kohaku Yoshiyama

1. Introduction
Wild fireflies are suffering from “Light pollution”.

According to the previous studies, it is known that 

fireflies dislike strong light basically and their response 

changes depending on the wavelength of the light. 

However, it is not well known the relationship between 

fireflies and blinking cycle of the light. So, we had a 

question of how blinking cycle of the light affected 

behaviors of fireflies and we went this experiment.

2. Hypothesis
We hypothesized that adult fireflies prefer the same 

blinking cycle as themselves in order to communicate 

with each other using light.

3. Experiments
We made “Meiku(light zone)” and “Anku (dark zone)” 

by the light source attached to the cardboard on the 

72cm×40cm×40cm aquarium. We used a smartphone 

with yellow cellophane as the light source, and we 

produced flashes of 100,120, and 150 times per minutes 

without the changing of the strength of the light. We 

used Heike fireflies (Luciola lateralis) in this 

experiment. We put fireflies in Meiku or Anku and 

examined how long adult fireflies (Experiment1) and 

larvae fireflies (Experiment 2) stayed at Meiku and 

Anku. 

4. Result
In the fireflies that started from Meiku, there was no 

significant difference in the average rate of stay in 

Meiku according to the blinking cycle, but in the adult 

fireflies that started from Anku, the faster the blinking 

cycle, the higher the average rate of stay in Meiku, 

which was highest at 150 times per minutes. In addition, 

this tendency was often observed in fireflies that were 

emitting light. On the other hand, for larvae fireflies 

that started from Anku, the average rate of stay in 

Meiku was the highest at 120 times per minute.

5. Discussion
When exposed to the light from the beginning, it is 

thought that both larvae and adult fireflies are disturbed 

by the light and remain in a place. On the other hand, 

the adult fireflies that started from Anku were most 

attracted to the light at 150 times per minute and 

emitted light. This results is somewhat different from 

our hypothesis or the information that they are attracted 

to cars. However, it is thought of helping adult fireflies 

find a survival-friendly partner in their breeding 

activity. On the other hand, the result of the larvae 

fireflies suggests that survival strategies of adults and 

larvae are different. 

6. Conclusion
In conclusion, it was suggested that blinking cycle of 

the light affects fireflies’ behavior. In particular, in the 

results of the experiment starting from Anku, the 

average time spent in Meiku was the longest when the 

blinking cycle was 150 times per minute, suggesting 

that a certain blinking cycle may attract fireflies.

7. Future Prospects
It is hoped that these results will be applied to hazard 

lamps in cars to reduce light pollution. 

8. References
1) Miyashita et al.; Effects of LED lighting on young 

fireflies, Luciola cruciata and Luciola lateralis

2) Nakagawa et al.; Protective light for fireflies.
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Figure 1. The average stay rate in Meiku for adult fireflies 
starting from Anku (It means percentage of time fireflies stayed 
at Meiku during 5 minutes. The error bar means standard error.)
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Sense of sight of Guppies
~What color do guppies like?~

Biology 2nd Group Yui Tanizaki Saya Okita Ayaka Nishi Yuka Takehana

1. Introduction

In previous studies using killifish, after 
keeping them in the case covered with red 
paper for 3 days, color vison test was performed 
in a half-covered case, it was found they stayed 
in the red area for 14 minutes out of 15 minutes. 
To investigate if other fish have the same result, 
we conducted a similar experiment with the 
tropical fish guppy to investigate their color 
sense. 

2. Hypothesis

From previous studies, guppies can discern 
colors and keep away from red, but they prefers 
to approach green and blue, which are similar 
to the color of plants. Also, by breeding in that 
color, they will become accustomed to the 
environment and stay longer.  

3. Experiments

To confirm this hypothesis, we conducted 
experiments using three colors: red, blue, and 
green. 

Prepare six cases with a length of 14.5 cm, 
a width of 22.5 cm, and a height of 13.5 cm, 
and cover all sides with red or green or blue 
cellophane. Release 5 guppies in each case 
and keep them for 2 weeks. 
Prepare a new case and cover a half side of 
the case with red or green or blue 
cellophane. The guppies kept in the red 
case was transferred to case covered the 
half side with red. We measured the time 
they stayed in the red side of the case out of  
10 minutes. 

4. Results       Average value of 10 guppy

before after 
red 0m59s 7m23s 

green 7m08s 1m51s 
blue 6m59s 3m15s 

5. Discussion

According to the guppy's sense of sight, red, 
blue, and green can be discerned, so we thought 
that they got used to the experiment with red 
as hypothesized. Regarding blue and green, 
the result was different from the hypothesis. 

6. Conclusion

In red, the result was as hypothesized, but in 
blue and green, the results were the same as 
the hypothesis in first half, but in later half, 
the results were different from the hypothesis.
From this, it can be said that flies got 
accustomed to the red environment, but they 
didn’t get accustomed to blue and green 
environment, although the reason is not clear. 

7. Future Prospects

Next time, we would like to experiment with 
the developing fish. In addition, regarding blue 
and green, which gave different results from 
the hypothesis this time, I would like to know 
why this happened. 

8. References

About the time of color vision memory of 
killifish
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The World Seen by Drosophila Melanogaster
Biology 3rd Group  Nana Kito    Haruna Sasaki    Mayu Naito    Ritsu Fukunaga

1.)URP�SUHYLRXV�VWXGLHV�
The previous study suggested that Drosophila 
melanogaster (the following are flies)prefer black, but 
the results were not enough, so we continued this 
research by using a diffirent way.

   From previous studies, we assume that flies prefer 
black.

Prepare 50 flies.
Prepared a case (62 cm wide, 42.5 cm deep, and 23 cm 
high) and cover a half of the case with white paper and 
cover the other side of the case with black paper. We 
released the flies in the center of the case.
※The brightness in the case was maintained at  about 
1000 lux using a fluorescent lamp. After 10 minutes, we 
counted the number of flies perched on each colors.

We did this experiment 9 times. 
1 2 3 4 5 6 7 8 9

black 13 17 11 11 39 16 17 25 16
white 14 21 3 2 3 13 11 21 23
other 23 12 36 37 8 21 22 1 11

※"Other" means the number of flies that were in flight 
or in the petri dish at the end of 10 minutes. 

  There was no different in the colors.

  Previous studies showed that flies receive ultraviolet 
light, so we investigated the relationship between 
ultraviolet light and flies vision.

Regardless of the color of the wall, they approach the 
direction where the ultraviolet light is placed.

  We changed the fluorescent lamp to a UV light and put 
a UV light on each colors.

  When putting a UV light on black (450lux)
� � � 

ElDcN�8V �� �� �� 
ZKite �� � � 
otKer � � � 

  When putting a UV light on white (530lux)
� � � 

ElDcN �� �� �� 
ZKite�8V �� � � 

otKer � �� �� 

  On the both conditions, more flies were attracted to 
the black color. This suggests that they are more 
sensitive to the color by accepting ultraviolet light.

We found that their preference of color depends on the 
illumination level, so we conducted an experiment with 
different illumination levels.

  In the higher the illumination level, flies could 
recognize black, and in the lower the illumination 
level,they could not recognize black 
color.

We used an LED light and conducted the same 
experiment under illuminance levels of about 1500lux
and 350lux.

1500lux                350lux

ElDcN �� 
ZKite � 
otKer �� 

  From the results, in the bright condition, they went to 
black, and in the dark condition, they could not recognize 
the black color. This suggests that flies require a certain 
amount of brightness to identify color. 
In Experiment 2, although the illuminance of the UV 
light was 450 to 530 lux, most of the flies were closer to 
black, so we considered that the recognition of black 
may be improved under ultraviolet light. We need more 
experiments.

Osaka Prefectural Ikuno High School “Those 
troublesome bugs will disappear from your house!?The 
colors that flies prefer~” 

Kagawa Yoshitake,Kanematsu Shin,Sugiura Masaaki 
“The impact of the change in brightness on the color 
preference of Drosophila

� � 
ElDcN �� �� 
ZKite � �� 
otKer �� �� 
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Flies’ memory
Biological 4th Group  Kosuke Eto  Hiroaki Kondo  Kodai Hasegawa  Hyo Hirata

1. Introduction
According to previous studies, insects have the 

mushroom bodies that mainly acts as a memory center. 

In particular, the mushroom body of the order 

Hymenoptera is known to be developed. So, we 

examined the memory of ants in first half of the fiscal 

year, but we cannot raise them steadily, and we couldn’t 

get any results. Therefore, we changed the subject of 

our experiment to Drosophila melanogaster, which can 

be raised continuously, and conducted the experiment. 

This time, we used flies called “Vg”, the phenotype of 

the yellow fruit fly’s vestigial wing of character “Vg”.

2. Hypothesis

We hypothesized flies have a good memory and 

expect them to learn the route by solving the maze 

because flies are bee order.

3. Experiments
 For the experiments, we used flies commonly called 

“Vg”, which cannot fly and can walk in a maze.

Experiment 1

 We examined the ratio of flies turning to the left or 

right at the first corner. 

 Experiment 2

 We had 11 flies solve the maze for 7 days. A week 

later, we compared them with flies that solved the 

maze for the first time. However, flies which don’t 

finish within 20 minutes were not be recorded.

4. Results
Examining the frequency of turning left and right, we 

got a result that the ratio was 1:1.

 Contrary to our hypothesis, there was no obvious 

difference between trained flies and first flies. In 

addition, we could see no behavior in the flies to 

memorize the path to the exit.

5. Discussion
 The flies couldn’t memorize. Perhaps, the following 

points can be given as reasons. The first reason is that 

the maze was too complicated for flies. The second 

reason is that we couldn’t set the reward well. Finally, 

Vg flies’ memory was inferior to wild flies’ memory.

6. Conclusion
We were able to have flies solve the maze, because 

they walked around faster than ants. However, judging 

from the criteria that “the time they solved the maze“, 

we think they couldn’t learn the maze.

7. Future Prospects
We are possibly did not set the rewards well in this

experiments. Therefore we are going to use of more 

odorous bait for flies, or we will set the bait with 

reference to previous research on the flies’ favorite 

food.

8. References
Ayako Kano; Analysis of learning memory center gene 

expression of Drosophila melanogaster.
Hideaki Takeuchi; Identification and analysis of genes 

selectively expressed in the mushroom bodies of bees.

Figure 1. The experimental equipment.

Goal 

Start 

生物４班

−39−



https://www.nibb.ac.jp/press/2020/10/06.html

https://yamadazaidan.jp/archive/2008_kenky

1 2( ) 

生物５班

−40−



Venus flytrap doesn`t like insect?!
~Relationship between catching speed and Nutritional conditions of carnivorous plant~

Biology5th Group Haruhi Ueda Yumiko Uemura Rika Okawaki Minori Oku Aoi Matsushita

1. Introduction
Carnivorous plants obtain nourishment by capturing 

insects, and are known to consume a great deal of 

energy in the movement of their leaves during capture. 

So we decided to find out about the relationship 

between nutritional status and leaf movement in 

carnivorous plants by studying the closing speed of 

leaves. From our experiment under various nutritional 

conditions in previous semester, it tended to be that the 

more nutrition is added, the slower leaves closed. We 

focused on Ca2+ in our experiments, since an increase 

in calcium concentration stimulates the movement of 

the leaves closure.

2. Hypothesis
The better the nutritional conditions, the slower the 

rate at which the leaves close. We guess giving Ca2+

would promote the rate at which the leaves close, 

because calcium would make it easier for the leaves 

closure.

3. Experiments
Four pots of flycatcher were grown under 

conditions to for light, food given from leaves, 

and with or without CaCl2 solution. We gave 0.5% 

CaCl2 solution twice a week, 20ml each time. We 

measured the closing rate of the leaves 2 months after 

taking this condition from the first measurement.

4. Results
Condition did not respond to the second 

measurement. The closing rate of leaves in , , and 

was slower, while that of leaves in  was faster. In 

the CaCl2 pots, the leaves closed spontaneously as they 

were fed with the CaCl2 aqueous solution.

5. Discussion
We think that feeding from  slowed down the 

response of the leaves because the plant was well 

nourished. Previous studies have shown that high Ca2+

levels help to close the leaves, but the rate of leaf closure 

was slower when Ca2+ was given. This suggests that a 

high Ca2+ state raises the threshold of Ca2+ concentration 

required for leaf closure and conversely makes it more 

difficult to close the leaves. If the light was blocked from 

and , the leaves would be too poorly nourished and 

would not have the energy to close.

6. Conclusion
Fly traps take in nutrients from the soil and leaves, 

and when they are well nourished, they do not need to 

be trapped and their leaves close at a slower rate. The 

rate of leaf closure changes with Ca2+.

7. Future Prospects
The effect of Ca2+ intake on the rate of leaf closure 

was questionable. We would like to investigate the 

relationship between the amount of Ca2+ in the flytrap 

and the rate at which the leaves close.

8. References
Research of the mechanism of memorize 

system of  carnivorous plant (Nature   
https://www.nibb.ac.jp/press/2020/10/06.html 

Bioorganic chemistry on the "memory" 
phenomenon of carnivorous plants(Tohoku Unv) 
https://yamadazaidan.jp/archive/2008_kenky 

The Science of New Plant Hormones, 3rd Edition 
Tadao Asami, Kakimoto Tatsuo Kodansha Publishing 
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Tadpoles live strongly in response to the surrounding environment

Biology group.6  Ema ishikawa  Konomi Kitaguchi  Chisaki Tsujita  Saki Matsuda

1. Relationship between previous studies
and this experiment
From the previous study, we learned that "tadpoles 

of Ezo red frogs show defensive morphological 
changes frexibly in response to predator attacks. 
Therefore, we thought that the African clawed frog 
(Xenopus laevis) would also show morphological 
changes depending on the environment.

2. Hypothesis
From the experiments of previous semester, we 

found that the growth rate of tadpoles is fast when the 
individual density is high, so we guess stimulation 
promoted growth. In order to make it clearer that 
stimulation is the cause, we thought that artificial 
stimulation would increase the body size as well. In 
addition, we hypothesized that the size of the 
chromatophores, which determine the color shade of 
the tadpoles, would change due to differences in the 
environment.

3. Methods of experiments
[1] Stimulation by artificial 

We divided the tadpole into two groups: 
1. Tadpoles with legs (about to mature)
2. Tadpoles without legs (before maturity)
We additionaly divide the two groups into the 
following experimental groups.

1�a, 2�a
grow at high density and give artificial stimulation

1�b, 2�b
grow at low density without artificial stimulation

As the artificial stimulates, we stir water in the 
aquarium with a glass rod for 20 second each day.
 Each tadpole was fed 5 mg diet daily. 
10 tadpoles each in experiment [1�a, 2�a] and all 5 
tadpoles in experiment [1�b, 2�b] were placed on the 
petri dish and photographed with graph paper. We 
measured the chin (width of the face)and body length 
and we calculated the mean, standard deviation, and 
the ratio of face to body length

[2] Changes in chromatophores morphology due to 
dark or light environment

We reared some tadpoles in the dark and bright 
places for 4 months. Afterwards, we examined the 
change of the chromatophores after 1 day, 2 weeks, 
and 1 month after they were replaced with the light 
place and the dark place respectively. The number of 
chromatophores, and the diameters of the smallest and 
largest chromatophores were measured using 
transparent graph paper over an enlarged image of a 
tadpole.

4. Results
In experiment [1], stimulation did not increase the 

growth rate compared to those without stimulation.
he variation in the size between individuals became 

smaller by giving stimulation.

In experiment [2], the number of chromatophores of 
the individuals put in the dark place from the light place 
and the maximum value of the diameter of the 
chromatophores increased. On the other hand, when 
individuals were moved to a dark environment, the 
number of 
chromatophores 
was less than 
the number of 
individuals 
grown in a dark 
environment. 

5. Discussion
In the experiment [1], it was thought that the growth 

of the small tadpoles was promoted by stimulation 
because the difference in body length between 
individuals was reduced by adding stimulation.

The max and minimum size of chromatophores do 
not change depending on the growth environment but 
the maximum number of chromatophores changes. 
When tadpoles grow in dark environment, the number 
of chromatophores increase.

6. Conclusion.
Growth was accelerated in stimulated individuals. 

The number and size of the chromatophores changed 
depending on the light intensity of the growing 
environment.

7. References
The flexible defensive morphology of tadpoles"
Osamu Kishida, Hokkaido University
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Tadpoles live strongly in response to the surrounding environment

Biology group.6  Ema ishikawa  Konomi Kitaguchi  Chisaki Tsujita  Saki Matsuda
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place and the dark place respectively. The number of 
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number of 
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the number of 
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In the experiment [1], it was thought that the growth 
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because the difference in body length between 
individuals was reduced by adding stimulation.

The max and minimum size of chromatophores do 
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Improvement of reproduction ability by adaptation
Biology 7th Group  Hayato Akata  Shoichiro Ikegami  Kosei Imada  Yusei Kawabata  Hibiki Shigematsu

1. Introduction
 By the action of totipotent stem cells, planarians can 

reproduce the disconnected site and resume their 

activities as individuals in about a week. It is thought 

that organs such as the pharynx are reproduced by 

reorganization. On the other hand, no studies was found 

on the relationship between the number of 

disconnection and the speed of reproduction.

2. Hypothesis
 In the same way that humans become accustomed to 

a certain task and are able to work faster after repeating 

it, planarians may be able to increase their reproduction 

speed after repeated cutting and reproduction.

3. Experiment
 We cut three planarians (Dugesia japonica) directly 

below the pharynx with a razor, and we divided them 

into two groups: the upper part from the pharynx and 

the lower part below the pharynx. After the cutting, we 

examined the number of days required for reproduction 

by microscopic observation. We repeated cutting from 

planarians in which reorganization of pharynx was 

confirmed. Note that the experimental animals were 

kept in water at 20℃ and fed a sufficient amount of 

beef liver the day before cutting.

4. Results
 The longest average number of days for reproduction 

was 11 days of the first time and the shortest average 

was 7 days of the second time. Moreover, the average 

of the third and fourth times both took about 10 days to 

reproduce, which was longer than the second time. In 

addition, most of the animals that were repeatedly cut 

leaving only the lower part autotomized or died. Note 

that planarians became so small by repeating cutting 

that we couldn’t last experiments to the end.

5. Discussion
 In the second reproduction, it is considered that the 

speed of reproduction was faster than in the first 

because the planarians became accustomed to the 

reproduction. On the other hand, it is possible that the 

speed of reproduction was slower than in the second 

due to the lack of body constituents in the third and 

subsequent cuts. Furthermore, because the organs are 

dense above the pharynx and planarians have the large 

burden, it is considered that planarians autotomized or 

died. In addition, it is thought that sufficient results 

could not be obtained from the experiment due to the 

short cutting cycle.

6. Conclusion
It is suggested that planarians may become 

accustomed to reproduction, but not necessarily faster.

7. Future Prospects
 We want to increase the number of experiments to get 

more accurate data to verify our considerations. We 

also want to understand the adaptation mechanism in 

reproduction.

8. References
 1) What is a planarian? / Takeshi Miyazaki / 2012

 2) Book of planarians experimental observation / 

Takeshi Miyazaki / 2016
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Improvement of reproduction ability by adaptation
Biology 7th Group  Hayato Akata  Shoichiro Ikegami  Kosei Imada  Yusei Kawabata  Hibiki Shigematsu
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reproduction. On the other hand, it is possible that the 

speed of reproduction was slower than in the second 

due to the lack of body constituents in the third and 
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dense above the pharynx and planarians have the large 

burden, it is considered that planarians autotomized or 

died. In addition, it is thought that sufficient results 

could not be obtained from the experiment due to the 

short cutting cycle.

6. Conclusion
It is suggested that planarians may become 

accustomed to reproduction, but not necessarily faster.
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also want to understand the adaptation mechanism in 
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How to raise Japanese gender gap ranking

English Standard 1st group Nakamura Syuta   Uchida Kazuki

1. Purpose
Devise policies to eliminate the gender gap in japan.

2. Hypothesis
What is the way to rapidly raise Japan`s ranking.

3. Experiment
We collect information from the internet.

4. Result
Policies to prohibit gender discriminations in the UAE 

and Japan.

*UAE*
In 2020, an executive order requiring equal pay for men 

and women came into force. It was in 2018 that the 

UAE president ordered the new law to come into force, 

and the country`s cabinet.

The Ministry of Self-Nationalization said the new law 

had enhanced the religion`s reputation and 

international reputation for gender equality in the 

country.

*Japan*
Japan has adopted and agree the Convention on the 

Elimination of the Discrimination against Women , but 

its ranking is low. One major factor is that there is no 

law prohibiting discrimination in Japan. Japan has 

repeatedly received recommendations from the United 

Nations to institutionalize anti-discrimination 

legislation, but no improvement has been made yet. 

Therefore, it is no longer possible to impose legal-level 

penalties.

As we compare Japan and the UAE and proceed with 

the survey, we find that there is a large difference in the 

awareness of gender equality in politics between the 

two countries. There is a major factor in the stagnation 

of Japan`s gender gap ranking. In fact, in the 2019 

Gender Gap Rankings, japan seems to have stagnated 

at 41st place in the health field and 91st place in the 

educational field, but the economic field is 115th and 

the political field is 144th.  

Then, we concretely examined the difference of the 

man and woman in politics of these two countries. 

*UAE*

 Two-thirds of public sector jobs are women. The 

technical and academic roles are 15%

Nine of the 40 members of the Federal  National  

Council, which are women.

Opened the first military women’s university in Arab 

countries.

*Japan*
In Japan, there is no female prime minister, and 

10% of the members of the House of Representatives 

are women.

The ratio of prefectural governors is 4.2%

The ratio of working women and women in 

administrative positions is 14.8% 

5. Conclusion
 We found that Japan has laws prohibiting 

discrimination, but there are no penalties and that the 

disparity in the political field is the lowest level in the 

world. We thought it is necessary to actively penalize 

laws prohibiting gender disparities and to 

institutionalize them, including a quarter system that 

increases the proportion of female members in 

parliamentary elections.

6. Reference
KttSs���ZZZ�DrDEneZs�MS�Drticle�PiGGleeDst�DrticleB��
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Why Is Teen Slang Used?

Abstract
We got interested in situations that teen slang is used in many scenes and 

wondered that why do teenagers use teen slang? As a result, teen slang enables 
teenagers to communicate with each other more easily.
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How to be Akashiya Sanma
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We questioned the“word disorder”.We 
investigate the transition of words and argue 
that“word disorder” is not a bad thing because of the 
difference in the usage of words now and in the past 
and the history of “word disorder”.
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The writer is unconventional.
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How to express your love

The Japanese sometimes tell what we want to convey 
from old day replacing with another word. By doing 
so, we have been able to respect the feelings of the 
person we are talking to and ensure smooth 
communication. We thought that there were various 
kinds in such an indirect expression in the confession 
and decided to research it.
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What students does Tokyo university need ?
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A step towards a world of gender equality-
What is the difference between men's and women's clothing?
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Japanese view on religions.
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What is a communication method that moves the other person's thoughts?
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Make Osaka citizens the happiest in Japan.
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Predict trendy colors.
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Is your English right?
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The movie “your name.” Translation studies
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Is English education in elementary school meaningless?!
~About compulsory English in elementary school~
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