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つくば国際会議場
館長
江崎 玲於奈

ご挨拶
つくば Science Edge は、サイエンスの研究に深い関心を持っておられる中学生や高校生の皆さ

んがおやりになった研究成果を的確に評価することにより、皆さんがサイエンスと取り組む意欲を

高めたいと考えております。そして将来、いつか皆さんの中からノーベル賞受賞者が輩出すること

を望んでいます。

2010年に第１回を開催し、今回で12回目を迎えることになりました。

新型コロナウイルス感染症の影響により、一昨年は書面開催、昨年は初めてハイブリッド開催で

実施させていただきましたが、今年は３年振りにリアル開催とさせていただき、国内の18都道府県

39校より参加頂きました。

さて、ここで「サイエンスの研究とは何か」というところから考えてみましょう。サイエンスの

研究は皆さんに「疑問を発して考えよう」と教えるでしょう。そして「検証できるもの」だけをそ

の対象とします。

これに対し宗教の門を叩きますと、「疑わずに信ずべし」と教えるのではないでしょうか。例えば“神

や仏は疫病や災害を治め、幸をもたらします”などと、「検証できないもの」を受け入れるところに

信仰の基盤があるのです。

ヨーロッパ中世が過ぎ啓蒙期を迎えた頃、「宇宙は合理性をもって構成され、自然現象においては、

すべてが因果関係で結びつき数理解析が可能である。」という事実を心ある学者たちが認識したこと、

それが「サイエンス」の出発点となったのです。そしてこの分野で極めて優れた才能を備えたガリ

レオ・ガリレイ（1564-1642）が、「自然という書物は数学の言葉で書いてある。」という主張のも

と、観測と実験に基づく近代科学の実証的手法の基礎を確立したのです。

ところが、1633年、ローマ教会の異端審問会はコペルニクス(1473-1543)の地動説は聖書の教

理に反することを理由に「コペルニクス説を支持し、その理論を教えた」かどでガリレイを有罪とし、

自説の撤回と自宅軟禁の判決を下したのです。

「疑わずに信ずるべし」とする宗教と「疑問を発して思考せよ」というサイエンスとの宿命的対立

です。

サイエンスの研究において、新しく得られた知識は如何に革新的なものであっても論理的整合性

(Logical consistency)をもって既存のものの上に加わるので、サイエンスには「進歩」が内蔵され

ていることになります。これが近代文明の強い基盤です。芸術、音楽、文学などの文化においては「変

貌」を遂げますが、必ずしも「進歩」しません。ノーベル賞は近代文明の活力の源泉と言えるこの「進

歩」の中から特に画期的なものが選出されて与えられると言っても良いのです。

 サイエンスの「進歩」は、言わば人間が創り出した「進化」であり、その速度が自然の「進化」に

比べて速いのです。

ところで、「宇宙に依存するものすべて、偶然か必然、Chance or Necessity が生んだ果実である。」 

と、紀元前５世紀、古代ギリシャきっての自然哲学者、デモクリタスは喝破しています。

研究していますと、たまに大きな感動を与える予想外のサプライズ、即ちLucky Chance(幸運)に

出会うことがあります。私のエサキダイオードの発見もその一つと言えるでしょう。そこで得られ

た飛躍的知識（ブレイクスルー）をもとに画期的技術が開発されると、社会に大きな影響を与える

イノベーション（技術革新）が実現し、際立った医療の向上や新しい産業の発展などに大きく貢献

するのです。

今や、温故知新は必ずしも通用しません。未来を担う若い皆さんはサイエンスの研究を通じ、過

去ではなく“未来に学ぶ”ことに励んでください。

2022年３月25日
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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 AR

Background

Purpose of the research AR
AR

Research plan T

AR Swift

Results of the study Report of progress can also be acceptable

Future study plan App Store

AR
References 

AR 2019

Swift iPhone 2018

.

25,00025,000

AR

Areas

Mathematics Information Computer    Others(   )

Participant’s Information

School Name

Representative’s Name

Member

Supervising Teacher

Name

Abstract of the Presentation
Title

References
1. Morikawa, K. Psychology of Vision: Visual Illusions in Daily Life. J. Jpn. Soc. Colour Mater.,

89[1], 11-16 (2016).  
2. Gregory, R. L. and Heard, P. Border locking and the Café Wall illusion. Perception, 88, 365-

380 (1979).  
3. Taylor, S. P. and Woodhouse, J. M. A new illusion and possible links with the Münsterberg

and Fraser illusions of direction. Perception, 99, 479-481 (1980).  
4. Kitaoka, A. Apparent contraction of edge angles. Perception, 227, 1209–1219 (1998).  
5. Kitaoka, A. Illusion designs (3) Stereoscopic effects from checker patterns  

(Sakushi no deza- ingaku (3) Ichimatsumoyo de egakidasu rittaikan). Nikkei Science, 331, 
22–23 (2001). (In Japanese.)  

6. Kitaoka, A., Pinna, B., & Brelstaff, G. New variations of spiral illusions.  
Perception, 330, 637– 646 (2001).  

7. Kitaoka, A., Pinna, B., and Brelstaff, G. Contrast polarities determine the direction of Cafe
Wall tilts. Perception, 333, 11-20 (2004).

◎オーラルプレゼンテーション（金賞）
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(b) 1
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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

Research plan

1 800mg

20 1

T/R (top/root ratio) 2 2

0.8 40,000ppm

3 4

20% 1/2

5 10 6

1/50 3/10

7

4

8 TLC 9

CC

10 CC F3

F3 15 TLC TLC D E

11 10 CC

12 CC

- - 8:3:2v/v D 2 TLC

D Y Y

1 3

4 4 30 cm

2 10cm, 20cm, 30cm

4 12

Results of the study Report of progress can also be acceptable

1

CC

Y Y Y

12

13 1

1

Future study plan

Y Y HNMR

Y

References 
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= 1 (Pi) (g)(g)

80.22 

16.77 

0.03 
1.21 0.12 

0.21 1.36 0.06 

0.03 

36.42

34.86

8.36

4.30

4.34
6.02

4.77 0.94 %

0

71.11

1.56
5.33

8.89

6.44

1.89 0
% Areas  

Physics   Chemistry   Medical Science Biology    Earth Science
Mathematics Information Computer    Others(   )  

PParticipant’ss Information
School Name

Representative’s Name
Member

Supervisingg Teacher
Name  

Abstractt off thee Presentation
Title

1

2 1

= [1]
D: [m2 s-1]
D0: [m2 s-1] 
Q: (kJ mol-1] 
R: =8.31 [J (mol K)-1] 
T: [K]

( ) = 2 [2]

L: [m]
D: [m2 s-1] 
t: [s]

 [1]  [2]] 
(3)

, D0 = 5.80×10-7 m2 s-1 ( 873 1273 K ), , Q = 57.4 kJ mol-1( )
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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 AI

Background
Google

Purpose of the research

1

1/2
Research plan

RaspberryPi Raspberry Pi 
+AI ( )

Results of the study Report of progress can also be acceptable

0.5

Future study plan

IC

References
Raspberry Pi +AI

Google 

LINE
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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

1

Purpose of the research

1. SARS-CoV-2

2.

Research plan

MF
2)

1 

( 1) ( 2)

( 3)

2 

( 4)

( 5)

3 

1.00 mol/L NaCl aq ( 1)

Results of the study Report of progress can also be acceptable

1 

6-10

1.00 mol/L NaCl aq

2 

11 12

3 

13

3)( 14)

Future study plan

3)

MF

References 

1) . . , 2021, vol. 36, no. 1, p65-74. 

2) . 

. , 2015, vol. 63, no. 4, p182-183. 

3) . . 

.https://www.r-ccs.riken.jp/fugaku/history/corona/projects/tsubokura/ 2021 1 17
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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 Hemerocallis

Background
Hemerocallis Hemerocallis middendorffii var.esculenta

1400 J.Noguchi
600m 2400m 1)

2)
3)

4) 5)
Hemerocallis

6) 7) 8)
Hemerocallis 9) 10)

Purpose of the research
Hemerocallis

Hemerocallis

Research plan
8 Hemerocallis (Table.1) DNA DNA

MACHEREY-NAGEL NucleoSpin® Plant
PCR DNA trnL UAA intron 550bp DNA

J.Noguchi Bio-RAD PrimePCR™ 
DNA NucleoSpin® Gel and PCR Clean-up

atpB-rbcL 820bp
J.Noguchi 1) Hemerocallis 34

MEGA X trnL UAA
intron

Results of the study Report of progress can also be acceptable
Figure.2 Figure.2 Hemerocallis 4

Hemerocallis 11)
900m 580m

10)
Hemerocallis

J.Noguchi
997m

80m 76m

9)

J.Noguchi
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1122m
900m

Table.2 J.Noguchi 1)
Hemerocallis Hemerocallis

Hemerocallis

2
Hemerocallis

Hemerocallis

Hemerocallis 12)
Hemerocallis

12) Hemerocallis

Hemerocallis
Hemerocallis

Hemerocallis
Future study plan

Hemerocallis DNA
PCR

Hemerocallis J.Noguchi 1) trnL(UAA)intron atpB-rbcL

Hemerocallis
Hemerocallis DNA PCR

References
1) J.Noguchi, D.Y.Hong, W.F.Grant.2004.The historical evolutionarydevelopment of Hemerocallis
middendorfii (Hemerocallidaceae) revealed by non-coding regions in chloroplast DNA.PlantSystematics and 
Evolution.247:1–22. 
2) .2007. 2
3) .2014. 8
4) . . 44 . . . . 
5) . 2021 8 . 
6) http://www.takayama-ryokkaen.com/knowledge/content004/
2021/09/19
7) .2013. . .

,29-30.
8) .2014. . 6 :16-19. . 
9) https://musashinoparks.com/kouen/sengenyama/ 2022/01/18
10) 
https://www.pref.saitama.lg.jp/b0504/haru-himekannzou.html 2021/09/19
11) .2006. 2
12) AGS
https://www.agsfan.com/special/ 2022/01/20

Table.1 

*¹ *¹
Figure.1

76
997
1122
900m

1000m

1047m

900m

115m
( 80m

580m
580m
580m

(

Hemerocallis
dumortieri C.Morren

Hemerocallis
middendorffii var.
esculenta

1
2
3 GIS

Figure.1 Table.1 Table.1

Table.2 J.Noguchi 1)

1 0m
2 GIS

*1

Notoro Abashiri City,Kitami,Hokkaido 0m
Daisetsu Prov.Ishikari,Hokkaido 1350m
Tokushunbetu Prov.Usu,Hokkaido 1200m
Kushiro Kushiro-
gun,Prov.Kushiro,Hokkaido

0 100

Shakotan Prov.Shiribeshi,Hokkaido 0
Esashi Esashi-cho,Prov.Hiyama,Hokkaido 0
Tappi Minmaya-mura,Higashitsugaru-
gun,Aomori

0

Moriyoshi Mt.Moriyoshi,Akita-gun,Akita 1400 ( )
Ookurayama Tadami-cho,Minamiaizu-
gun,Fukushima

950m( )

Nyutou Tazawako-cho,Senpoku-gun,Akita 1400 ( )
Chokai Yasu-cho,Yamagata 1800m
Iide Nishiokitama-gun,Yamagata 2800 ( )
Mukaiyama Zao-cho,Katsuta-gun,Miyagi 100m
Nittaki Sohma City,Fukushima 50 60
Shirahage Kaminoyama City,Yamagata 400
Tano Mito City,Ibaraki 40
Sengenyama Chofu City,Tokyo 80
Kirigamine Suwa-gun,Nagano 1670
Gassan,Ymagata 1984m
Tateyama Mt.Tateyama,Toyama 2980
Takayama Matsunoki,Takayama 650
Amou Shirakawa-mura,Oono-gun,Gifu 1300
Yashagaike Nanjyo-gun,Fukui 1190
Kanmuri Imadate-gun,Fukui 1257
Ashu Kitakuwata-gun,Kyoto 400m
Tobishima Sakata City,Yamagata 68m
Sado Aikawa-cho,Sado 20
Ibuki Mt.Ibuki,Shiga 1377m
Irouzaki,Shizuoka 20m
Inukanmno,Kyoto 450
Kumihama,Kyoto 24m
Seto-Rinkai, Shirahama,Wakayama 60m

Hemerocallis
lilioasphodelus
L. var.
thunbergii

Koshimizu,Hokkaido 600m

Hemerocallis
middendorffii
Trautv. et
C.A.Mey. var.
exaltata

Tobishima Sakata City,Yamagata 68m

Hemerocallis
middendorffii
var. esculenta

Hemerocallis
citrina Baroni
var. vespertina

Figure.2 Hemerocallis
Hemerocallis 5
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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
1980 2000

3 4

20km 6

1987 20 1
13

1980 9

1 2 (Diatom)

8 10 11 12

3

3
3

20 4
1 3 9

5

Purpose of the research

3

Research plan

6
2 2 5000

1 7

Results of the study Report of progress can also be acceptable

8 9

10 13
14

15

15

5

Future study plan
9

References
1
2
3

,2017
4

,2017
5
Journal of the Japan Landside Society,2003
6 MOOK CG 2500

7 ver.2
8 3 ,1989
9

,1980
10 33 ,1957
11 ,1989
12 Diatom,2,1986
13 Navi 20 1987
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. Tokyo Gakugei University International Secondary School

Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information
School Name Tokyo Gakugei University International Secondary School

Representative’s Name Yui Matsubara

Member Yui Matsubara

Supervising Teacher
Name Junichi Saito

Abstract of the Presentation
Title Effects of a “flowery” diet on the slug gut microbiome  

Background

Anthocyanins, red-purple flavonoid pigments found in plants, are well known for their health benefits such as

antioxidant effects . Despite this, its metabolism within the body has not yet been elucidated. Currently, there are two main

theories: they are absorbed directly into the body as glycosides, or they are first metabolised by the gut microbiome before

being absorbed into the blood stream . The big idea of this research is to identify how anthocyanins are metabolised by the

gut microbiome.  

Anthocyanins are key factors in determining a flower’s colour . From this, it was hypothesised that organisms that

eat flowers have a gut microbiome that can metabolise anthocyanins. This study focused on terrestrial slugs and their

possible ability to metabolise anthocyanins via their gut microbiome.   

Purpose of the research

This research ultimately aims to elucidate how the slug gut microbiome metabolises anthocyanins. In order to fulfill

this overall aim, this study has two objectives: first, to identify bacteria that make up the slug microbiome and second, to

analyse how feeding slugs a diet of only flowers influences their microbiome.  

Research plan

Terrestrial slugs named Ambigolimax valentianus (Figure 1) were captured; one slug

was fed a diet of cabbage and the other, of flowers. After more than three weeks of rearing,

their faeces were cultured in Luria Bertani medium. The nucleotide sequences of the

bacteria that grew from slug faecal samples were obtained through colony Polymerase

Chain Reaction. The bacteria were identified through sequence similarity searching on

the Basic Local Alignment Search Tool and Fast Adaptive Shrinkage Thresholding

Algorithm. The microbiome of each slug and the influence of its diet was then analaysed.

Results of the study Report of progress can also be acceptable

Six different bacteria were isolated from each faecal sample

(Figures 2 to 7). Klebsiella aerogenes and Strenotrophomonas

maltophilia were identified as bacteria composing the microbiome of

the slug fed on cabbage and Acinetobacter soli and Brucella

pseudogrignonensis were identified as bacteria composing the

microbiome of the slug fed on flowers. From this, it can be deduced that

Figure 1: Ambigolimax valentianus 

captured and used in this study

Figures 2 (left), 3 (centre) and 4 (right): Broth culturing bacteria 

from the faecal samples of Ambigolimax valentianus fed on cabbage

. Tokyo Gakugei University International Secondary School
Proteobacteria make up a key part of the microbiome of Ambigolimax 

valentianus, aligning with the results of a previous study .  

In addition, three bacteria isolated from the faeces of slugs reared 

on cabbage and four bacteria isolated from the faeces of slugs reared 

on flowers increased the pH of the broth they were cultured in (Figures 

8 and 9). It is likely that these bacteria synthesise substances that 

alkalise their surroundings, shedding light on how they survive in the 

mildly acidic  slug gut. 

(D1, E2, I1 and I2 were isolated from

the faeces of slugs reared on cabbage

while F1, F2, G1, G2, H1 and H2 were

isolated from the faeces of slugs reared

on flowers.) 

Future study plan

    This study has currently succeeded in identifying bacteria composing the slug gut microbiome. However, the number

of bacteria that have been isolated from faecal samples is too limited to be able to conduct an analysis of how a diet of 

flowers affects the gut microbiome. In order to make a well-based analysis, this study will first attempt to identify all

bacteria collected in previous experiments. Moreover, improvements in how bacteria are picked up from faecal samples. 

For example, the Luria Bertani medium could be replaced with lactic acid bacteria broth or agar could be replaced with 

Gellangum in order to widen the types of bacteria collected. 

References 

2015

http://www.mac.or.jp/mail/151001/01.shtml Date viewed 14th January 2022

Fang J. (2014). Bioavailability of anthocyanins. Drug metabolism reviews, 46(4), 508–520.  

1995

33(2), 91-99. 

Jackson, D., Maltz, M. R., Freund, H. L., Borneman, J., & Aronson, E. (2021). Environment and Diet Influence 

the Bacterial Microbiome of Ambigolimax valentianus, an Invasive Slug in California. Insects, 12(7), 575.  

A.J. Walker, A.J. Miller, D.M. Glen and P.R. Shewry. (1997). Determination of pH in the digestive system 

of the slug Deroceras reticulatum (Muller) using ion-selective microelectrodes. Journal of Molluscan Studies, 

62(3), 387-390. 

Figures 5 (left), 6 (centre) and 7 (right): Broth culturing bacteria 

from the faecal samples of Ambigolimax valentianus fed on flowers

Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information
School Name

Representative’s Name

Member

Supervising Teacher
Name Nicholas Hardy

Abstract of the Presentation
Title    FOS changes the gut bacterial community in mice

Background
Fructooligosaccharides (FOS) are a mixture of 1-kestose (GF2), nystose (GF3) and 1F-fructofrunosyl nystose (GF4)1,2.
Although glucose (G) and fructose (F) are digestible, 1-kestose, nystose and 1F-fructofrunosyl nystose are non-digestible
carbohydrates in the human gut1,2. It was reported that FOS changes intestinal gut as prebiotics3,4. FOS syrup increases
Bifidobacterium in the gut and body weight2. However, our biology club reported that the body weight of mice was
decreased by feeding with Yacon. Yacon root flour is rich in FOS. I investigate the possibility of reducing the body weight
of mice with FOS syrup. Three different FOS syrups are commercially available.

Purpose of the research
To know the effect of FOS on gut microbiota. The improvement of microbiota might reduce the body weight of high-fat
diet fed mice. I examine the effects of three different FOS syrups in mice.

Research plan
Before FOS feeding, feed ICR mice with HFD-32 high-fat diet (HFD) or CE-2 normal diet (ND). Confirm
differences between HFD mice and ND mice. After 6 weeks, feed HFD mice with FOSs (FOS-H, FOS-J and 
FOS-B) or Lactose (Lac) measuring body weights of mice every week. After 21 weeks, collect feces, change 
to ND for all mice, and continue measurements. Use Next Generation Sequencing (NGS) 5-11 of feces to detect 
differences between mice feeding with Lac, FOS-H, FOS-J and FOS-B.

Results of the study Report of progress can also be acceptable
FOS-H and FOS-B increased Bifidobacterium in HFD mice. Although FOS-H and FOS-B did not reduce the body weight
of mice (Figure 1), FOS-J reduced the body weight of HFD mice (Figure 1) but not ND mice(Figure 2). FOS-J did not
increase Bifidobacterium in the mice. FOS-J effects the amount of Erysipelotrichaceae and Lachnospiraceae12,13. FOS-J
inhibited Erysipelotrichaceae in the mice, despite HFD increasing Erysipelotrichaceae (Figure 3). FOS-J induced
Lachnospiraceae in the mice (Figure 4). Lachnospiraceae are known butyrate producing bacteria14. These results suggest
that FOS induces diversity of bacteria in gut and reduces fatness.

Future study plan
FOS-J induced Lachnospiraceae and reduced weight gain in HFD mice. I will measure the amount of butyrate in HFD 
mice with reduced weight gain, fed with FOS-J. 
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Abstract of the Presentation
Title Mutation suppression effect of polyphenols 

Background

Akita has set a goal of becoming the best prefecture in Japan in terms of healthy life expectancy, but the cancer 

incidence rate in Akita Prefecture is the highest in Japan[1], and this is a major obstacle to achieving this goal.  

One of the causes of canceration of cells is gene mutation[2]. There are various factors that cause gene mutations, 

one of which is reactive oxygen species[3]. We focused on polyphenols as a substance that suppresses gene mutation.

Some of polyphenols have antioxidant effects and are included in food. Such polyphenols can suppress mutations and 

are easy to be consumed.

Purpose of the research

The purpose of our research is to contribute to the maintenance and the improvement of the health of the people 

in Akita Prefecture by discovering substances from polyphenols that prevents gene mutation, which is one of the causes 

of cancer and particularly the first step of cancer.

Research plan

Substances and mutagen. As a polyphenol, we used Licochalcone A (Fig. 1), which is included in licorice[4, 5]. 

The hydrogen peroxide (H2O2), which causes DNA oxidative damage, was used as a mutagen[6].  

      The budding yeast strain. The strain used to detect the gene mutation is haploid YAS106 (Saccharomyces 

cerevisiae: MATa ade2-1 lys2-1 ilv2 ura3-52 leu2-3,112 V-11::LYS2 V-565::ADE2) [7]. 

      Single yeast colonies on Rich medium (YPD) plates were cultured in 5 mL of YPD liquid medium for 3 days at 

30°C with shaking. Then, H2O2 and/or Licochalcone A were added to cells and cultured for 3 hours at 30°C with shaking.

In addition, they were spread at appropriate dilution rates on YPD agar medium and synthetic complete (SC) agar 

medium containing canavanine. After culturing at 30°C for 3 days, we counted the number of colonies that grew on 

each agar medium. The frequencies of gene mutations causing canavanine resistance 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

     When cells were treated with 10  or 100 Licochalcone A, both gene mutation frequencies were similar to 

spontaneous mutation frequency (4.0 (±0.87) × 10-7). When cells were 2O2, the gene mutation 

frequency (± standard error) was 3.0 (±0.94) × 10-6, an 11-fold increase compared to spontaneous mutation (Fig. 2). 

     2O2 and 10 Lycochalcone A reduced the gene mutation frequency to 1.6 (± 

0.77) × 10-6. Furthermore 2O2 and 100 Lycochalcone A reduced the gene mutation 

Akita Senior High School
frequency to 3.0 (± 0.83) × 10-7. These were almost the same as the frequency of spontaneous mutations (Fig. 2). 

     These results indicated that Licochalcone A is non-mutagenic and suppresses the gene mutation induced by H2O2

in a concentration dependent manner.  

     Licochalcone A has two hydroxyl groups and can directly react with H2O2 in the oxidation-reduction reaction. 

Also, theoretically, Licochalcone A and H2O2 react at 1 to 2 amount of substance ratio without excess or deficiency. 

However, in this study, 100 μM Licochalcone A completely invalidated the effect of 500 μM H2O2, which exceeded the 

theoretical capacity of direct redox by hydroxy groups. This suggests that Licochalcone A and H2O2 are not in a direct 

oxidation-reduction reaction, and that Licochalcone A may activate the oxidative stress response of yeast (Fig.3). 

Future study plan

  We would like to specify the structure in which Licochalcone A suppresses the gene mutation by H2O2. 

To do so, we focused on Isoliquiritigenin (Fig.3), which differs from Licochalcone A in the presence or absence of 1,1-

dimethyl-2-propenyl, methoxy, and phenolic hydroxyl groups, and are currently analyzing it. 
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Abstract of the Presentation
Title Chemical structure of green tea-derived substances involved in the antibacterial effect of ampicillin

Background

In recent years, the extension of infection by drug-resistant bacteria has been becoming a serious problem(1). 

However, the development of new antibiotics is stagnant at present(2). On the other hand, there have been several 

reports of antibiotics’ effects being enhanced by green tea components (3)(4). We want to collect basic data for the 

effective use of existing antibiotics.

Purpose of the research

In the search for substances that promote or inhibit the antibacterial effect of Ampicillin, the chemical structure 

responsible for the effect is a powerful clue. In this study, we aimed to clarify whether three active compounds ((+)-

Catechin(Fig.1), (-)-Epigallocatechin gallate(Fig.2), (+)-Taxifolin(Fig.3) contained in green tea) similar in structure 

to (-)-Epicatechin(Fig.4) affect the antibacterial effect of Ampicillin against the AB1157 strain (Escherichia coli).  

Fig.1 (+)-Catechin   Fig.2 (-)-Epigallocatechin gallate    Fig.3 (+)-Taxifolin         Fig.4 (-)-Epicatechin

Research plan

We used AB1157 strain as index bacteria, Ampicillin as an antibiotic, (-)-Epicatechin, (+)-Catechin, (-)-

Epigallocatechin gallate, (+)-Taxifolin as active ingredients of green tea, LB agar medium as a medium for index 

bacteria. The AB1157 strain was shake-cultured overnight at 37 ,and then Ampicillin was added to make the 

concentration 100 M. Each ingredient of green tea was added to make the concentration 2.0 mM. Some part of the 

bacterial solution was spread on LB agar medium and cultured overnight. The remaining bacterial liquid was shake-

cultured for 3 hours and diluted properly, spread on LB agar medium, and cultured overnight. Afterward, the number 

of colonies was counted and the number of bacteria was calculated by dividing the number of colonies by each dilution 

rate. We defined the increase rate of bacteria as following this formula.

     Increase rate = 

     We compared each experimental condition increase rate.

Akita senior high school
Results of the study Report of progress can also be acceptable

     (+)-Taxifolin inhibited the effect of Ampicillin against AB1157 strain.(-)-Epicatechin, (+)-Catechin, (-)-

Epigallocatechin gallate did not affect the efficacy of Ampicillin against AB1157 strain. (+)-Catechin and (+)-Taxifolin 

differ in the presence or absence of a carbonyl group. The suppression of the antibacterial effect of Ampicillin is 

attributed to the carbonyl group of (+)-Taxifolin.

Future study plan

     We would be Focusing on other carbonyl group-containing flavonoids to further identify the structure that is 

directly involved in suppressing the antibacterial effect of Ampicillin, and its effect on antibiotics.
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Abstract of the Presentation
Title Prevention of seawater acidification using egg shell 

Background
Ocean acidification is a worldwide phenomenon where the pH of seawater decreases due to an increase in atmospheric
carbon dioxide (CO2). When CO2 dissolves in seawater, it forms carbonic acid (H2CO3) by reacting with water (H2O).
H2CO3 is maintained at chemical equilibrium: H2CO3 H+ + HCO3 

-(2) 2H+ + CO32-(3). However, an increase in
dissolved CO2 results in the formation of more H2CO3; this in turn forces the equilibrium (2) and (3) to shift to the right,
thus resulting in an increase of protonated hydrogen. Furthermore, the increase in H+ concentration would give an
equilibrium shift (3) to the left. The final product therefore means less available carbonate (CO32-) ions while the increased
H+ concentration means a decrease in pH. [5], [8]
The investigation’s hypothesis is that, upon the addition of CaCO3 in acidified seawater, the increased concentration of
carbonate will react with the protonated hydrogen in the sample seawater, and hence increase the pH of the solution.
Moreover, the addition of Ca2+ ions will help calcification of various organisms such as coral reef and clam shells. Thus
the use of egg shells is justified, because shells are primarily composed (96%) of CaCO3 [2] thereby making it a suitable
source.

Purpose of the research
To investigate the impact and efficacy of egg shell powder in preventing or reversing seawater acidification.

Research plan
Research Question: How does 7.5g of powdered egg shells, added at 0.5 increments, affect the pH of 50mL artificial 
seawater (H2O + NaCl + CO2) at initial pH 6.7, 6.8, 6.8 for three trials respectively?
Materials:

1. Seawater collected from Katase Higashihama Coast at Enoshima.
2. Egg shells

Methodology:
1. 100ml of seawater was put into a beaker.  
2. To this 0.5g of powdered egg shell was added until 7.5g total; the pH was measured after each addition using 

a pH meter.  
3. Mixtures made in procedure 2 were filtered. Filtrate was added to a beaker; mass (M1) was measured.
4. Mass of the filtrate + beaker (M2) was measured. This was placed in an evaporator.
5. Mass of the beaker + residue (M3) was measured.  
6. Process 1 to 5 was repeated twice. 

Results of the study
1. Interpretation of data 

pH was measured after each addition of 0.5g of egg shells and the 
relationship between pH and the total mass of egg shells added is illustrated 
in Fig 1. Best-fit lines were calculated after obtaining the maximum and 
minimum slopes and intercepts with uncertainties. According to Figure 1, 
the best-fit lines of three trials all show that the pH of seawater and the total 
mass of egg shells added were positively and directly proportional, having 
straight best-fit lines y=(0.107±0.0267)x + 6.7±0.1, y=(0.107±0.0267)x + 
6.8±0.1, y=(0.133±0.0267)x + 6.8 ±0.1 for trial 1, trial 2, and trial 3 
respectively. Crucially, this indicates that upon the addition of egg shells to 
seawater, its pH increased constantly until the complete 7.5g of egg shells were added. Furthermore, the similarity of 

Figure 1: pH of seawater and the total mass of egg shells added; trial 1-3
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equations obtained from all three trials validates the repeatability of the experiment. The data obtained indicates that the 
prevention of seawater acidification is possible by the addition of egg shells to seawater. After the filtrate was heated, a 
white crystal was extracted and the mass of crystal dissolved in the solution per liter was calculated. From the picture 
of the extracted crystals (Fig 2), in addition to a crystal of sodium chloride, which looks like a cube, a small white crystal 
was seen. This is considered as a crystal of carbonate. In order to prove that a crystal of carbonate was actually present 
in the filtrate, the mass of crystal made per gram of filtered seawater processed with egg shells (0.0367±0.000229g, 
0.0360±0.000219g, 0.0381±0.000315g) was compared with the mass of crystal made by evaporating original seawater 
without the addition of egg shells (0.0392±0.000208g). However, the comparison shows that the mass of crystal made 
from original seawater per unit mass was greater than that of seawater processed with egg shells. This is because 
according to Fig 3, the crystal made from original seawater was partially black, which shows that contamination 
occurred between seawater and sand or mud because filtration was not applied to seawater. For this error, another 
experiment must be done to filter the raw seawater before evaporation, and thus obtain an uncontaminated reference.  

2. Analysis of ions found in seawater after 
Original seawater primarily contained sodium, magnesium, potassium, calcium and strontium metal ions [1]; chlorine, 
sulfate, bromine and fluorine ions [3]. Original egg shells were mostly composed of calcium carbonate [2]. When egg 
shells were added to seawater, calcium carbonate was separated into calcium Ca2+ and CO32- ions. H+ ions present in 
the original seawater reacted with carbonate to form bicarbonate ions (HCO3-). Here, H+ ions which contribute to the 
seawater acidification by reducing pH, were consumed by reacting with carbonate; the overall pH increased. This 
reaction is supported by the carbonate crystals present after crystallization was completed. At the same time, upon the 
addition of egg shells to seawater, the amount of calcium carbonate in the solution increased, which also contributes to 
the minimization of the effect of seawater acidification by providing the resources of shells to sea animals.

3. Conclusion
The data and analysis obtained through this investigation suggests that the hypothesis was partially accepted. There was 
indeed an increase in pH, at a constant rate shown in the equations of the graph (Fig 1), with the addition of egg shells. 
However, the application of carbonate within the sample solution is unclear at this point, and therefore needs further 
research to fully ratify the hypothesis.

4. Sources of error
The systematic error of a pH meter could be said as a source of error because although the average pH of the ocean is 
approximately 8.0 to 8.5, the pH meter used in this investigation showed values which ranged between 6.7 to 7.8. 
However, it is also possible that the seawater collected for this investigation either significantly lacked carbonates, 
which is a strongly basic [7] or contained hydrogen ions, which can reduce the value of pH, or a great deal of CO2 in 
the air was dissolved while in storage, which could lower the pH. However, this systematic error does not alter the 
conclusion that the pH of seawater can be increased by adding egg shells to it because even with a systematic error, an 
increase in pH was observed

Future study plan
Different seawater samples, collected from various places can be used to test the hypothesis of this research. This will 
allow variation in the ion composition and pH levels of sample seawater, thus allowing the investigation to more 
accurately simulate seawater around the globe. Furthermore, efficacy of the prevention of seawater acidification can 
be investigated using large amounts of water. In this experiment, in 100g of seawater, 7.5g of egg shells were added, 
but on a large scale, the efficacy may differ because in that case, a large amount of egg shells is required at the same 
time. Moreover, further research into the economic implications of this investigation will be done in two ways: firstly, 
the cost for supplying egg shell powder on an industrial level to the environmental efforts; and secondly, the cost of 
collecting egg shells from waste centers. Providing these evidences will be crucial in investigating the efficacy of egg 
shells on combating ocean acidification.

References
[1] Gros, N., Camões, M., Oliveira, C., & Silva, M. (2008). Ionic composition of seawaters and derived saline solutions determined by ion 
            chromatography and its relation to other water quality parameters. Journal of Chromatography A, 1210(1), 92–98. 
            https://doi.org/10.1016/j.chroma.2008.09.046
[2] Hincke, M. T. (2012). The eggshell: structure, composition and mineralization. Frontiers in Bioscience, 17(1), 1266. 
            https://doi.org/10.2741/3985
[3] Millero, F. J., Feistel, R., Wright, D. G., & McDougall, T. J. (2008). The composition of Standard Seawater and the definition of the 
            Reference-Composition Salinity Scale. Deep Sea Research Part I: Oceanographic Research Papers, 55(1), 50–72. 
            https://doi.org/10.1016/j.dsr.2007.10.001
[4] IUCN. (2019, April 26). Ocean acidification. https://www.iucn.org/resources/issues-briefs/ocean-acidification
[5] Japan Meteorlogical Agency. (n.d.). . | . 
            https://www.data.jma.go.jp/gmd/kaiyou/db/mar_env/knowledge/oa/acidification.html
[6] Pytkowitz R. M. (1969). Chemical Solution of Calcium carbonate in Sea Water. American Zoologist, 9(3), 673–679. 
            https://doi.org/10.1093/icb/9.3.673
[7] United States Environmental Protection Agency. (2021, May 27). Volunteer Estuary Monitoring: A Methods Manual. US EPA. 
            https://www.epa.gov/nep/volunteer-estuary-monitoring-methods-manual
[8] U.S. Department of Commerce. (n.d.). Ocean acidification. National Oceanic and Atmospheric Administration.

https://www.noaa.gov/education/resource-collections/ocean-coasts/ocean-acidification

  
Tokyo Metropolitan Kokusai High School

Appendix

Table 1: pH measured after each addition of egg shells; trial 1-3 
Mass of egg shell (g)

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5
1 st trial 6.7 6.8 6.8 6.9 6.9 7 7 7 7.1 7.2 7.2 7.3 7.3 7.4 7.4 7.5

6.8 6.9 6.9 6.9 7 7 7 7.1 7.2 7.3 7.3 7.4 7.4 7.5 7.5 7.6
6.8 6.8 6.9 7 7 7.1 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.7 7.7 7.8

Table 2: Masses taken for three trials and raw seawater

Mass of:
M1 M2 M3 Mass of crystal Mass of seawater Mass of crystal in 

1g of seawater
1st trial 
(orange) 98.80 189.30 102.12 3.32 90.50

0.0367
±0.000229

2nd trial 
(orange) 108.51 201.67 111.86 3.35 93.16

0.0360
±0.000219

3rd trial 
(white) 108.49 173.35 110.96 2.47 64.86

0.0381
±0.000315

Raw seawater 110.99 210.99 114.91 3.92 100.00
0.0392

±0.000208

Figure 1: pH of seawater and the total mass of egg shells added; trial 1-3 

y=(0.107±0.0267)x + 6.7±0.1

y=(0.107±0.0267)x + 6.8±0.1

y=(0.133±0.0267)x + 6.8±0.1
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Figure 2: Photographs of beakers at each annotated stage
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Figure 3: A photograph of a crystallized seawater 
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Abstract of the Presentation 

Title Microbial Fuel cell for home use

Background  

 We have focused on microbial fuel cells, which are attracting attention as one of the renewable energies. This 
battery uses the electrons generated when microorganisms living in the soil decompose organic matter to generate 
electricity [2] [5]. Microbial power generation has various merits [5]. However, on the other hand, there is a problem 
that the voltage is very low and unstable [2] [3]. Therefore, we would like to think of a way to solve these problems 
and use it in ordinary households.

 

Purpose of the research  

 In recent years, microbial fuel cells have been attracting attention as one of the renewable energies. However, 
research on practical application has not progressed relatively. We thought that the main causes of this were "the 
generated voltage is extremely small" and "the voltage is unstable". Since the amount of power generation is 
small, a large-scale power generation facility is required to generate enough power to supply it to the home. This 
power generation is possible if there are microorganisms contained in mud and organic matter that is decomposed. 
This microorganism also lives in the soil of the garden of the house. Therefore, we thought that by putting food 
waste from households as organic matter into a miniaturized microbial fuel cell, it would be possible to dispose of 
food waste and enhance power generation at the same time. The reason why it was linked to the disposal of 
garbage is that more than 42 million tons of garbage are processed every year [6], and if the current amount 
continues, it will eventually exceed the amount that can be landfilled, it is also possible to become difficult to 
dispose of garbage. It is also possible to become. If a battery that is small enough to be used at home can generate 

Yamagata Prefectural Yamagata East Senior High 
electricity equivalent to one battery (about 1.5V), it will be used for charging nickel-metal hydride batteries, etc., 
and it will be possible to store a small amount of electricity and use it in daily life. I am.

Research plan  

The way we make MFC [1] (Fig.1). 
First, put soil in a pet bottle. Second, put anode electrode on the soil. Then, put soil again. Final, put 
cathode electrode and water. We use burned stainless net as anode electrode and cathode electrode.
Experiment 1  
We make three types of MFC. One has soil microwaved (MFC1),another has the soil washed with 
water (MFC2),and the other has normal soil (MFC3).We make three each, so we make nine MFCs. We 
measure their voltage and calculate each average.
Experiment2
We make three types of MFC. One has one anode electrode (MFC4), the other has two (MFC5),and the 
other has three (MFC6).We make three each, so we make nine MFCs. We measure their voltage and 
calculate each average.
 

Results of the study Report of progress can also be acceptable  

 The prediction of result of experiment1 
We expect that MFC1 generates the lowest voltage, MFC2 generates more than MFC1, and MFC3 
generates the highest.  
The prediction of result of experiment2
We expected that MFC4 generates the lowest voltage, MFC5 generates more than MFC1, and MFC6 
generates the highest.  

Future study plan  

We will try to put our MFC to practical use. We think our MFC has a lot of resistance. So we measure 
and try to reduce it. For example, we are planning to use MFC in parallel. Finally, we will use MFC to 
change the condenser.                                                           
Also, we will try putting food waste in our MFC and observe it.
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Fig.
Operating principal diagram of microbial fuel cell
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Abstractt off thee Presentation
Title Development of electric power source using ion exchange resin embedded in 

agar membrane
Background

These days, global warming is a serious problem on the earth. It is a threat to almost every organism on
the earth. The earth is getting uncomfortable place to live. In electricity generation, we produce tons of
CO which is part of the main cause of global warming. To solve this problem, we need to create a method
for power generation that does not produce CO which we call clean energy source. There are solar power
plant and wind power plant in use as clean energy, but this is not stable enough to power the world. We 
thought it is important to create various ways to produce clean energy so that we can compensate for 
each weakness clean energy sources have. This will contribute to curving global warming. We thought
we can use ions dissolving into hot springs for power generation by separating cations and anions, so we
are developing clean energy system by using ion exchange resins embedded in agar membrane.

Purpose of the research
We are developing a new way to produce electricity by not producing CO . This can contribute to curving 

global warming and to provide a stable supply of clean energy while compensating for each weakness
that other clean energy source has. Also, we are developing a clean energy source that is very easy to 
create.

Research plan
We made ion exchange agar membrane by embedding ion exchange resins into agar. We put fresh water 

in the middle of the cell in besides, we put cation exchange agar membrane and anion exchange agar
membrane in besides, we put hot spring. By this separation of ions, we generate electricity in principle
of reverse electrodialysis¹(figure a,b).
First, we are going to examine how we can make the voltage higher and maintain the voltage. We change

the condition of the cell to see the relation between voltage generated and condition of the cell. We use 
salt water instead of hot spring. 
Second, we are going to examine the change in voltage by using hot spring, and see if we can use in hot 
spring.

Results of the study Report of progress can also be acceptable
We tested four different ingredients of ion exchange agar membrane. Membrane 1 with ion exchange 

resin and with salt water. Membrane 2 with ion exchange resin and without salt water. Membrane 3 
without ion exchange resin and with salt water. Membrane 4 without ion exchange resin and without 
salt water. (figure c,d) We did an experiment five times each. Our hypothesis was that the membranes 
with ion exchange resin could generate electricity, while the membrane without ion exchange resin 
could not.
Figure 1 shows the result of membrane 1. It can generate electricity. Figure 2 shows the result of 

membrane 2, it generated electricity for the fourth and fifth time. Figure 3 shows the result of 
membrane 3. Besides the fifth time, it did not generate electricity. Figure 4 shows the result of 
membrane 4. Electricity was generated only immediately after the start of an experiment.
In this experiment membrane 1 generated the largest voltage of all membranes, but also membrane 4 

generated electricity while this membrane was thought not to be able to generate electricity. Moreover, 
there were differences in voltage in every cell.
These are the hypotheses we constructed from those data. In making this electric power source, some 

of them had ion exchange resins accumulated in the bottom of agar. And there were also agar 
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membranes that chipped away in discharging. We thought these matters affected the cell and made 
differences in the voltage generation.
Most of the agar membrane was made two to three days before the experiment, but for the fourth and 

fifth time in figure 2, we did the experiment right after we made agar membrane. These two generated 
more electricity than the other three. From this result, we thought that the time from when we made 
agar membrane to when we did the experiment may affect the performance of the electric power 
source. 
This power source includes movements of ions to equalize the concentration of salinity, so we thought 

in figure 3 and figure 4, this kinetic energy was turned into electrical energy.
Future study plan

We got this data, but we do not know for sure whether electricity was generated from ion exchange 
resin. To inspect this, we are thinking that we can use ions that have color to see the movements of 
ions in discharging.
In order to put this electrical power source in use, we have to maintain and higher the voltage when it 

is discharging. We are going to think about how we can maintain it and to make this voltage higher, 
we are planning to examine whether we can use this cell in series and find out the relation between 
voltage generated and condition of the cell.
In this experiment we used a solution of NaCl, so we are going to examine the change in voltage by 

using hot spring.
This cell does not produce CO and this is a new method of generating electricity, so it can compensate 
for each weakness clean energy sources have.  If this cell becomes reality, we can contribute to curbing 
global warming which is a serious problem on the earth.
  There is previous research using seawater on the method of generating electricity by separating 
cations and anions, and using hot spring’s heat is a major method of generating electricity, but we 
generate electricity from a new point of view which uses a large number of ions dissolving into hot 
springs.
In addition, out of the total number of 27,969 hot springs in Japan, there are as many as 10,777 

unused hot springs², and we thought that it would make effective use of hot springs and be an appeal 
for the hot spring areas.

References 
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Figure b
Left side is cation exchange agar membrane and right side is anion exchange agar membrane. 

Figure c
Membrane 1 in discharging. 

Figure d
Membrane 4 in discharging 

Figure 1                                      Figure 2  
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Figure 3                                  Figure 4
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Abstract of the Presentation
Title Study on dye-sensitized solar cells

Background

The dye-sensitized solar cell is a battery invented by Michael Grätzel in 1991. Main dye-sensitized solar cells use 

hibiscus dye. The dye-sensitized solar cells are environmentally friendly and can be made cost-effectively, 
so they are expected to play an active role as affordable solar cells, but their power in generating 
electricity is as low as 12 to 13%, and they have not yet been put into practical use.

Purpose of the research

Currently, the energy problem in the world is an urgent issue to be solved, and it is set as one of the goals of the SDGs.

Therefore, we wanted to look into renewable energy to solve the energy problem, and in the process, we learned about

the existence of dye-sensitized solar cells that may lead to the solution of the energy problem. We wanted to make a dye-

sensitized solar cell with high power generation efficiency, and started this research to make a dye-sensitized solar cell

using dyes other than hibiscus dyes. 

Research plan

Experimental equipment, materials

Titanium oxide, potassium iodide, pure water, tomato pigment, conductive glass, tester, electric furnace, 

conductor, dairy bowl, milk stick, scotch tape, stainless steel plate, repair tape, cardboard, lighting equipment

Experimental method

1,Mix 1 g of titanium oxide powder and 2 ml of pure water, apply to one side of conductive glass, and bake in an 

electric furnace.

2,Absorb the dye on the glass of 1. 

3,Drop potassium iodide on the glass of 2 and stack it on the stainless steel plate.

4,Apply light and measure the current value. 

Experiment Utilize light from the lighting equipment.

Experiment Utilize light from the sun. 

Results of the study Report of progress can also be acceptable

Fig. 1 shows the relationship between the current ( ) and time (s) of the experimental results of 13 dye-sensitized solar

cells. The values of both experiments and experiments decreased sharply from immediately after irradiating light

to 20 seconds, and then decreased gradually. From this, it was found that dye-sensitized solar cells using tomato pigments

generate electricity. In addition, when the results of experiment and experiment were compared, about 1.26 times

Fukuoka Prefectural Kasumigaoka High School
the value of experiment was measured in experiment . 

Fig.2 shows the absorption spectrum of anthocyanins and lycopene, and Fig. 3 shows the emission spectrum of sunlight

and the spectral distribution of lighting fixtures. The main pigment of hibiscus is anthocyanins, and the main pigment of

tomatoes is lycopene. They absorb yellow and blue wavelengths, and the absorption spectrum of both dyes is larger at

around 500 nm. Therefore, it is considered that the absorption of light by the dye leads to power generation. In addition,

it is presumed that the reason why the current value increased in experiment is that sunlight had a wavelength of

around 500 nm more than the lighting fixture used in the experiment. Furthermore, it is thought that the amount of power

generation is higher as the number of double bonds is small, because the amount of power generation using dyes is related

to double bonds that can move electrons. The number of double bonds present in anthocyanins is less than the number of

double bonds present in lycopene. Therefore, it is considered that the power generation is larger in hibiscus with

anthocyanins when experiments are carried out under the same conditions. 

Future study plan

Experiment with hibiscus dyes and other dyes to show that the idea that the smaller the number of double bonds is, the 

more power is generated.

Experiments with luminaires of other wavelengths to investigate the relationship between the absorption spectrum

and the wavelength of the illuminating light. 

Not only the current value but also the voltage value is measured to clarify the reason why the amount of power

generation decreases.

Find energy conversion efficiency. 

References 
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Fig.2 Left     Absorption spectrum of anthocyanins 

         Right    Absorption spectrum of lycopene

Fig.3   Left    Emission spectrum of sunlight 

              Right   Spectral distribution of lighting equipment

Fig. Left    Experiment result

         Right   Average of experimental results
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Abstract of the Presentation
Title

Mystery Of Traffic Light Reaction

Background

In this reaction, indigo carminechanges color as a result of redox reaction. The introduction of oxygen 
through swirling causes the indigo carmine to turn green as it is oxidized.
Upon standing, the indigo carmine is reducted by the glucose, causing the indicator to turn yellow. A 
semiquinone intermediate causes a red color between the yellow and green. You can influence the rate 
at which the color changes. 

Purpose of the research

I aimed to control the time to change color yellow from green. 

Researchplan

 The method of this experiment is shown below. 

Experiment method: 
(1) Take 30 mL water in a beaker and add 0.3 g NaOH and 1.5 g glucose. 

(2) Take6mL solution made by method2 in a sample bottle. And add 0.12mL of 1% indigo carmine solution. 

(3) Observe the time to change color. 

Experiment 1 Glucose and galactose and fluctoseare used for the traffic light reaction

The monosaccharideused as redox are glucose and galactose and fructose. And the time to change color is observed. 

Experiment 2 Two monosacchride are mixed at 1:1

 Two monosaccharideare chosen from glucose and galactose and fructose. And mixed 1to1. And observed the time to 

change color. 

Experiment 3 Glucose and fructose are mixed in various proportions 

Glucose and fructose are mixed in various proportions and observed the time to change color. 

Experiment 4 Concentrations of indigo carmine are changed

The concentration of indigo carmine is changed0.1%, 0.5%, and 1%. And the time to change colorisobserved. 

Results of the study Report of progress can also be acceptable

Experiment 1 Glucose and galactose and fluctoseare used for the trafficlight reaction

In aqueous solution,monosaccharide moleculesare existed -D-pyranose, -D-pyranose and open chain structure. 

And only chain structure molecules can reduct other things. Fig.1 shows the time to change color was longest by used 
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glucose. Then the time to change color by used galactose is next to longer. And the time to change color by used 

fructose is the shortest. From reference1, fructose is the largest amount of open chain molecules in three. Then 

galactose is next to larger. And glucose is the least. These results show the amount of open chain molecules larger, the 

time of change color becomes shorter. 

Experiment 2 Two monosaccharide mixed at 1:1

 Fig.1 shows the time to change color in mixture are the average of the time to change color in each single 

monosaccharide. It suggests each monosaccharide reduct same proportion of indigo carmine. 

Experiment 3 Glucose and fructose are mixed in various proportions 

 In fig.2 the angle of the graph is 0.034 between 0 to 40% of glucose. And the angle of the graph is 0.34 between 40 to 

45%.And the angle of the graph is 0.43 between 50 to 100%. These results show fructose can reduct until 40% of 

gluccose. Glucose can redact indigo carmine more than 45% of glucose. 

Experiment 4 Concentrations of indigo carmine are change

The time to change color expected shorter when the indigo carmine concentration lower. Fig.3 shows the time to

change color in 0.1% of indigo carmine is longest. And the time to change color in 0.5% of indigo carmineis next to

longer. And the time to change color in 0.5% of indigo carmine is the shortest. It suggests the oxygen desorved in

solution was reducted faster than indigo carmine. 

Future study plan

My future study plan is observed the time to change color by multiple times with the same bottle. And I 

want to make many colors to used instead of indigo carmine such as methylene blue or ferroin.  
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1)monosaccharide characteris

0

10

20

30

40

50

60

70

0.10% 0.50% 1.00%

th
ee 

ti
m

ee 
fr

omm
 y

el
lo

ww
 too

 g
re

ee
n

s

percentagee off indigoo carmine

Fig.1.For each monosaccharide and when monosaccharides are mixed at 1:1* Fig.2.When glucose and fructose are mixed in various proportions

Fig.3. Different concentrations of indigo carmine

Yamagata prefectural Yamagatahigashi High School

     

Physics   Chemistry   Medical Science Biology    Earth Science
Mathematics Information Computer    Others(   )  

School Name Yamagata prefectural Yamagatahigashi High School
Tomoya

Name Sasaki Satosi 
Abstractt off thee Presentation

Title A vibration-proof system with magnetic force
Background

I play the drums as my activity on the outside school and hobby. I play the electronic drums at home,
but I can’t use a normal foot pedal because of the vibration to the downstairs. So I use a vibration-proof
pedal, but I need to use a normal pedal to improve my skill on the drums. To do this, I need an effective 
vibration-proof system.

Purpose of the research
The development of a vibration-proof system to reduce the vibration caused by musical instruments.

Research plan
First I make a vibration-proof system with magnetic force. Second, I measure the intensity of vibration
caused by a normal pedal and a vibration-proof pedal in some different conditions. Then, I compare the
results of the measurement.

Results of the study Report of progress can also be acceptable
1. I completed the first system with magnetic repulsive forces.  
2. I measure the intensity of vibration caused by the pedals in three different conditions. I used a
smartphone  
    application as a measurement instrument.                        
conditio
n

type of pedal pedal 
position

magnet
s

measurement 
position

acceleration 
(m/s²)

1 normal on the 
system 

set on the base of the 
system

0.140~0.170

2 normal on the 
system

remove on the base of the 
system

0.250~0.310

3 normal on the 
system

set on the floor 0.030~0.050

4 vibration-
proof

on the floor on the floor 0.050~0.100

  Judging from 1 and 2, magnetic repulsive forces can absorb the vibration. Magnetic forces seem to be 
effective in reducing vibration.
  Considering 3 and 4, the vibration of a normal pedal on the system tended to be smaller than that of a
vibration-proof pedal.  It is probably the effect of the system.

Future study plan
Judging from the results, the vibration-proof system is successful in reducing vibration. However, I need 
to improve it to use in practice at home. Also, I need to do more accurate experiments to measure 
vibration. 
To make the system more effective, I try to use a magnetism floating system to float the drums above 
the floor and use other materials as a cushion. 

References 
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Abstract of the Presentation
Title The physical model of a swing

Background

When we play on a swing in the park, we repeat the movements according to the cycle, such as leaning and raising our 

body, shaking legs, and pulling the chain by hand. Swinging in a standing position, we repeat crouching and standing. 

Purpose of the research

The purpose was to model the pendulum motion of the swing by considering the swing and the rider as a rigid body 

and focusing on the distance from the center of gravity to the axis of rotation. 

Research plan

When demonstrating the case of swing in a sitting position in the park, the cycle of the swing was shorter in the tall 

student. This is consistent with the fact that taller people have a higher center of gravity and a shorter distance from the 

center of gravity to the axis of rotation. We presume that the most important factor in considering the dynamic model of 

the swing is the movement of the center of gravity, and we decided to focus on the change in the position of the center 

of gravity and the pendulum movement. 

A pendulum that oscillates according to the change in the position of the center of gravity was created and controlled 

using a microcomputer system. The gyro sensor MPU-6050 and the servo motor SG90 are connected to the Arduino 

NANO, the cycle of the pendulum movement is monitored by the gyro sensor, and the servo motor with a plate that 

looks like a body is moved to change the center of gravity.

Results of the study Report of progress can also be acceptable

In a program that repeats the operation of raising the center of gravity at the right end of the amplitude and lowering it 

at the left end, it was finally stable at a constant amplitude regardless of whether it started with a small amplitude or a 

large amplitude. With this mechanism, it was confirmed that the pendulum movement continues stably due to the change 

in the center of gravity synchronized with the cycle of the pendulum movement. This mechanism is considered to be a 

model for understanding the movement of the swing. In particular, it is thought that the model reproduces swinging in 

a sitting position. 

Future study plan

In the current mechanism, when the center of gravity is changed by the rotation of the motor, not only the change up 

and down but also the amplitude direction change, so it is necessary to improve the change of the center of gravity up 
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and down. If the change in the center of gravity is limited to the top and bottom, it is considered to be a model that 

reproduces swinging in a standing position. 

References 
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Abstractt off thee Presentation
Title Let me Protect your bicycle

Background

We explore how to reduce unlocked bikes. We wanted to solve problems around us. Then we came 
up with some ideas. One of them is to reduce theft of  bikes. Almost all of the high school students 
come to school by bike, but we often forget to lock. We searched for bike theft incidents in japan.
There were 31,937 incidents in 2019, and about 70 percent of them were unlocked, in other words 
22,356 of them were unlocked. One bike costs about 25,000 yen, so 558,900,000 yen are lost. Even if 
we lock  bikes, we may have it stolen, but if we can get rid of forgetting the lock, we can greatly
reduce bike theft, and we can save a lot of money.

We think the incidents declined because police pay attention to unlocked bikes and goods which 
prevent people from stealing bikes have improved.

Purpose of the research
Our purpose of the research is to reduce the cases of forgetting to lock the bicycle. There are many

ways to achieve this purpose, so we explore the best way. To achieve it, we learned how to program
and make it.

Research plan

We tried to make an automatic lock at first. When we get a stand which equips a bicycle 
down, the dial which is fixed on the wheel shows a random number, but we received 
advice from an outside adviser that the way couldn't make use of existing keys. So we 
considered other plans. Then, the second idea we thought of was an alarm. We used 

Yamahigashi high school
micro:bitt .  MMicro:bitt is programming equipment and it is used in elementary schools in 
the UK, and it is about three thousand yen. We use it as experiment material, so if we 
commercialize this idea, we should make it more light, small, tough and reasonable.  
Then, I will introduce the image of the finished product. While the bicycle is running, the 
mmicro:bitt doesn't work. After stopping and the moment you get a stand equips on your  
bicycle down,microbit will start to countdown 5 seconds. It has an angle sensor, so it can 
recognize the angle of the stand. Then, 5seconds after  alarms make a sound. Riders 
notice the sound, and when they press the button with it, the sounds will disappear.

Results of the study Report of progress can also be acceptable

As the micro:bit we made is now, it is predicted that it might be destroyed by the impact when we 
get the stand down if we attach it to our bicycle.The sound emitted can be very small.It will still be 
difficult for people of all ages to use it.

Future study plan

We will try to attach a complete micro:bit to our bicycle.We would like to solve issues that were 
actually done and raised.If the device we are making now is going to finish soon, we want to try 
methods not only by sounds but also by lights, and link with smartphones, and so on. by using 
mmicro:bit.We would like to search for scenes that we can use micro:bitt  in daily life,not just the 
bicycle key.We think there are various ways to apply micro:bit, so we want to challenge them.
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Abstract of the Presentation
Title Mastering the Game of Othello Using Deep Neural Networks

Background

In October 2015, a machine using artificial intelligence (AI) called AlphaGo defeated a professional 
human Go player [1]. After that, people around the world began to pay attention to AI. I wondered if the 
technology could be applied to other games, such as Othello. 

Purpose of the research

I created a system that estimates the state value function from the pattern of stones in Othello using
image recognition techniques and reinforcement learning. The techniques used by this system can be 
applied to fields other than games. By advancing this research, it will be possible to improve areas such 
as automatic driving by automobiles and the operations technology of spacecraft such as Hayabusa. 

Research plan

To make an Othello AI, in the model decision stage, I first researched what kinds of hidden layers should 
be combined using the image classification problem. Second, in the supervised learning stage, I 
downloaded 126,543 masters' competition data and trained the AI using these data. Finally, in the
reinforcement learning stage, I played models against each other to improve their performance. 

Results of the study Report of progress can also be acceptable

Using the image classification problem, I determined that 12 hidden layers, with batch regularisation 
and dropout, are effective as the optimum layer. In the supervised learning stage, the model with 17 
convolutional layers, 3 dropout layers and 3 dense layers (Fig.1) predicted about 61% of the masters' 
moves, and I was able to create a model comparable to a human level of play (Fig.2). 

Future study plan

In addition to these three stages, AlphaGo predicts victory or defeat using a Monte Carlo tree search. In 
the future, I would like to create the strongest Othello player by using the tree search approach. 

References 
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Figure 1: Schematic representation of the optimized value networks
The input data sets are 8 × 8 images corresponding to the board surface of Othello. Since Othello has two 
types of stones, white and black, the input images have two channels. The input data was connected to 17 
layers of 3 × 3 × 128-channel convolutional layers and finally to three fully connected layers. The red 
triangular arrows point to the location of the dropout layers which reduce information by 25% during 
learning. Each layer contains a ReLU activation function. This network outputs the state value function.

Figure 2: Othello boards with legal moves and value functions
The numerical value of the value function is shown in the square of the legal hand. The higher this number, 
the higher the value, indicating that it is predicted to be the masters' move. 

8 × 8 × 2-ch input layer

3 × 3 × 128-ch convolutional layer, ×17 

128, 60, and 64 dense layers
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Abstract of the Presentation
Title Estimating the “precipitation rate” in the "Oba Misa Diary" during the Edo period -An 

attempt to restore weather data using the “detail rate”- 

Background

Since 2014, our research group has been trying to reconstruct the weather in the Edo period by using a database of 

weather records from seven old documents of the Edo period. However, it has been pointed out that the reconstruction 

of precipitation records from diaries is "qualitative" because of the subjectivity of the recorders. 

Last year, I proved that the precipitation rate in the "Nakamura Heizaemon Diary" written in Kitakyushu during the Edo 

period was affected by the "detail rate(Fig 6.)" which measures the accuracy of the diary, and I decided to quantitatively 

reconstruct the precipitation rate in the Edo period before the observation by the meteorological observatory by using 

the "precipitation rate in the diary," "detail rate," and "precipitation rate at the meteorological observatory" as the 

objective variables in a regression analysis. This year, we used the "Oba Misa Diary" written in Setagaya from the Edo 

period to the Meiji period as a reference material.

Purpose of the research

1.The past seven years have been analyzed in seven ancient documents, and a database of weather records created.

2.Verify the abnormal rainfall of 1868 in the diary based on the record of precipitation in Yokohama recorded by Hepburn,

an American medical missionary(Fig 1.). 

3.Using the "detail rate" that measures the accuracy of the diary records, the "precipitation rate in the diary" and the

"precipitation rate at the meteorological observatory," we will use regression analysis to reconstruct the "precipitation

rate in the Edo period” before records at the meteorological observatory started.

The research and data processing methods

We classified the weather in the historical documents to make the classifications closer to the definitions 

currently used by Japan Meteorological Agency and the weather was classified as snowy, rainy, cloudy, or 

sunny. 

In addition the weather on the days when “fine” and “cloudy” weather were listed together, the weather was 

classified by converting the spatial distribution in to time distribution, so that the weather was classified as 

“cloudy” if it was cloudy for more than 85% of the day, and “sunny” if it was cloudy for less than 20.4 hours.

We classified the weather in the historical documents to make the classifications closer to the definitions currently used

by Japan Meteorological Agency and the weather was classified as snowy, rainy, cloudy, or sunny. 

Ikeda Junior & Senior High School
Results of multiple regression analysis

1.Hepburn Precipitation and Rainy days in Yokohama Japan 
From previous studies, we know from Hepburn's observations in Yokohama that 1868 was a heavy rainfall year. (Fig 1.)

Looking at the incidence of weather in the four seasons in the Sekiguchi Diary written in Yokohama, the incidence of

rain in the summer of 1868 was 43.5%, a reversal of sunny and rainy weather. (Fig 2.) Looking at the seasonal weather

appearance rate of the Oba Misa Diary, the rainy appearance rate in the summer in 1868 was 50.0%. The rainy rate and

sunny rate reversed not only in 1868, but also in 1869. (Fig 3.) 

2.Detail rate of the Oba Misa Diary and the Nakamura Heizaemon Diary
The correlation coefficient between the "detail rate" and the "precipitation rate" of the"Oba Misa Diary" analyzed this

year was 0.74, suggesting that the precipitation rate recorded in the diary is affected by the detail rate, as was the case

with the"Heizaemon Nakamura Diary" last year. (Fig 4.)  
The correlation coefficient between the detail rate and the precipitation rate of the "Nakamura Heizaemon Diary" analyzed

last year was 0.75, indicating that the precipitation rate of the diary is affected by the detail rate. (Fig 5.) Here, we wanted

to estimate the precipitation rate of the weather station before 1875 by regression analysis.

3.Results of simple regression analysis 
A simple regression analysis of "precipitation rate at the weather station" and "detail rate" yielded the equation 

=0.7781x+0.0811. A simple regression analysis of "precipitation rate at the meteorological observatory" and

"precipitation rate in the diary" yielded the equation =1.5267x+0.0412. (Fig 7.8.) 

4.Results of multiple regression analysis 
Using multiple regression analysis of "the rate of occurrence of rain in the" Oba Misa Diary" during the Meiji period,"

the "detail rate," and "the rate of occurrence of rain recorded at the meteorological observatory starting in 1875," with

"the rate of occurrence of rain at the meteorological observatory before 1875" as the objective variable, the equation

Z=0.65x+0.56y-0.024059296 is obtained. (Fig 9.) 

5.Comparison of simple regression analysis and multiple regression analysis 
When we plotted the difference between the regression line result and the actual result, we found that the multiple

regression analysis (marked with a red X) gave better results with less variability. (Fig 10.)

6.Reconstruction of precipitation rate by multiple regression analysis
The precipitation rate recovered by the multiple regression analysis is shown as a dark green line, with the highest rate

of 56.5% and the lowest rate of 36.9% in 1871 for the period 1860-1874. (Fig 11.) The lowest precipitation rate in the

diary was 26.0% in 1863, so we were able to make a more accurate analysis. If there had been a meteorological

observatory in the Edo period, it is estimated that the precipitation rate would have been similar to this.

Future study plan

In addition to "detail rate," "precipitation rate of diary," and "occurrence rate of precipitation rate of meteorological 

observatory," we will consider quantitative reconstruction of "precipitation rate of Edo period before meteorological 

observatory" by using "threshold" and other data. 
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Fig. 1 

Fig. 2 Fig. 3 

Fig. 2 Looking at the incidence of weather in the four seasons in the Sekiguchi Diary written in Yokohama, the 
incidence of rain in the summer of 1868 was 43.5%, a reversal of sunny and rainy weather. 
Fig. 3 Looking at the seasonal weather appearance rate of the Oba Misa diary, the rainy appearance rate in the 
summer in 1868 was 50.0%. The rainy rate and sunny rate reversed not only in 1868, but also in 1869. 
The rainy appearance rate in the autumn in 1869 increased, too. 

Fig. 4                                       

This graph of the rate of detail and the rate of rain in the Oba 
Misa Diary shows a correlation coefficient of 0.74 between 
the two sets of data, suggesting that the rate of rain recorded 
in the diary is affected by the level of detail.
The dashed line is an approximate straight line.

Fig. 5 

Fig.1 Hepburn Precipitation and Rainy days in 
Yokohama Japan
We made a graph of the amount of precipitation and 

number of rainy days which Hepburn recorded. Also, in 
1868, we found there to be abnormally rainfall in the 
summer. We examined the rate of precipitation appearance 
recorded in the Oba Misa diary and the Sekiguchi diary, 
which our seniors had created a database for in 2015. 
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Ikeda Junior & Senior High School

This is the rate of detail and the rate of rain in the 
Nakamura Heizaemon Diary that we analyzed last year. 
The correlation coefficient with the rain rate was 0.75.

Fig. 6 

The definition of the detail rate is "the ratio of the number 
of days in the total number of weather records in which 
multiple types of weather are recorded together, or there is 
a description of time variation or a description of the scale 
of precipitation such as "heavy rain", rather than a single 
word such as "sunny" or "rainy". 

                                            

Fig. 7 

A simple regression analysis is one in which the objective 
variable is expressed as a function of one explanatory 
variable. In multiple regression analysis, the objective 
variable z is expressed as a function of two or more 
explanatory variables x and y. In this case, we are trying 
to find the actual precipitation rate before 1875. 

Fig. 8 

Ikeda Junior & Senior High School

It turned out to be a pretty good estimate of the precipitation 
rate of the Tokyo meteorological observatory from the 
diary data. 

Fig.9 

Using multiple regression analysis of "the rate of 
occurrence of rain in the Oba Misa Diary during the Meiji 
period," the "detail rate," and "the rate of occurrence of 
rain recorded at the meteorological observatory starting in 
1875," with "the rate of occurrence of rain at the 
meteorological observatory before 1875" as the objective 
variable, the equation Z=0.65x+0.56y-0.024059296 is 
obtained. The estimation of the actual value is now even 
better.

Fig.10 

When we plotted the difference between the regression line 
result and the actual result, we found that the multiple 
regression analysis (marked with a red X) gave better 
results with less variability.

  

Fig.11 

Ikeda Junior & Senior High School

The precipitation rate recovered by the multiple regression 
analysis is shown as a dark green line, with the highest rate 
of 56.5% and the lowest rate of 36.9% in 1871 for the 
period 1860-1874. 
The lowest occurrence of rainfall in the diary was 26.0% in 
1863, which means that the analysis was more accurate.
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Abstractt off thee Presentation

Title NaCl
Background

/Physarum polycephalum
1

( )

( )
Purpose of the research

Research plan
1 NaCl

A C (NaCl 0 ) NaCl 8

B A C
2 NaCl

NaCl C 8 C NaCl
Results of the study Report of progress can also be acceptable

1
   A NaCl 1%
   B NaCl 1 3
    4 NaCl

NaCl 1 NaCl
3

[ ]   NaCl 4 NaCl

[ ] NaCl NaCl C
2

NaCl C NaCl
NaCl

NaCl
Future study plan

References 
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( ) ( )  2019

https://www.works-i.com/works/series/macro/detail005.html 2021 5 12
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Member    

Supervisingg Teacher
Name

Physics   Chemistry   Medical Science Biology    Earth Science
Mathematics Information Computer    Others(   )  

School Name

Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )
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2. < C > 
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(3)
(4)
(5) (6)
(6)3.8 10 3(mg) (ml) C

Results of the study Report of progress can also be acceptable
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C
20 7.6 /100g
10 0.4 /100g
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2
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:3% ( 3)

A A 1 ( 4)

4
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: (OLYMPUS CX22LED) 10 10
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Results of the study Report of progress can also be acceptable
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( 23 24)
( 25)
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( 27 28)
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( 1)

14g

Purpose of the research

Research plan
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12/19) 3% ( 1) 

60g

3.0%

(2L)

4 5.5cm

( 2)( 3) 

3
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( 4) 

1( ) 2( )

14
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Purpose of the research

Research plan

2

Results of the study Report of progress can also be acceptable

3

Future study plan

References 
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2 15 17 24

Future study plan
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Abstract of the Presentation
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1kg 3kg 5kg 3kg

Purpose of the research
500g 12 6kg 6kg

5kg 1kg 4kg 2kg 3kg 3kg
2kg 4kg 1kg 5kg

6kg

Research plan
6kg 26.5cm n 5 3kg 3kg

31.8cm n 6
p 0.01

Results of the study Report of progress can also be acceptable
6kg 3kg 3kg

Future study plan
Arduino HX711
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1) 2016
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1-1 1-

2 arduino

1-1 1-1
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1-1 1-1 1-2

1-3 arduino 6

30 A  
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Sianodonta woodiana 

Rhodeus ocellatus 

Acheilognathus typus

3mm
15

1mm

15mm

Arduino ( ) Arduino ( )
Arduino
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1 12 0.2

References 
2016 Niponia nodulosa Verhoeff ,1931

Edaphologia (98) 29-30   
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4 5
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BL21(DE3)/pET28a::vio_cluster) - -
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1 10 30

( )
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Research plan  
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1 mL HUT 5 mL   
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100 mL 80 g

2  

 

3 6  

25 7:00~17:00  20,000 lx 4 1

1  
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4, 7, 11 (t

p > 0.05)

  

[4]

3
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Research plan  
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Abstract of the Presentation
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Background

1 %

20

[1]

99 %

Purpose of the research

[2]

Research plan

2

1 1

HV [3]

HV 25 °C, 4,500 lx (1098 lm)

25 °C

2

25 °C, 4,500 lx (1098 lm) 25 °C

Results of the study Report of progress can also be acceptable

1

HV

2 0.1 g CFU (colony forming unit) 0.1 g

783 cfu 2 (1,671 cfu/0.1 g)

2

3

Future study plan

References 

[1] 68 4

2020/3/18  

[2] 57 255-

255 (2019)

[3] 90 8

493-498 (2012)

0

850

425

1275

1700

2 CFU

CF
U

(c
fu

/0
.1

g)

3

1 1
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School Name

Representative’s Name

Member

Supervising Teacher

Name

Abstract of the Presentation

Title nsCCN

Background

[1][2]

nsCCN
[ 1][3][4][5]

1 24 nsCCN [6]
nsCCN

Purpose of the research
nsCCN nsCCN

  

Research plan
mRNA mRNA cDNA

PCR DNA nsCCN
1.

3 500ml
300 l 300ml 30

[ 2] 6 12 18

2.
[ 2]

3.mRNA cDNA
NucleoSpinRNA RNA Biodrop

RNA RNA SuperScript Reverse Transcriptase cDNA

4.PCR
PCR KOD-FX PCR amplification kit nsCCN PCR DNA

nsCCN

Results of the study Report of progress can also be acceptable
nsCCN 1 24 [6]

6 nsCCN 12,18

nsCCN

Future study plan
nsCCN

nsCCN
nsCCN nsCCN

nsCCN
24 1 1

24 nsCCN 6 12,18
1 [ 3]

nsCCN
nsCCN

nsCCN

References
[1]Multiplex CRISPR/Cas screen in regenerating haploid limbs of chimeric Axolotls from
https://elifesciences.org/articles/48511
[2]Analysis of old proteins unmasks dynamic gradient of cartilage turnover in hu-man limbs from
https://www.science.org/doi/10.1126/sciadv.aax3203
[3] ,(2018).
https://www.brh.co.jp/publication/journal/099/research/2.html  
[4]M. Natalia Vergara.(2019 Feb 17). Lens regeneration: a historical perspective. National Center for
Biotechnology Information. Retrieved from https://www.ncbi.nlm.nih.gov/  
[5]Chikafumi, C. (2018). Novel erythrocyte clumps revealed by an orphan gene Newtic1 in circulating blood and
regenerating limbs of the adult newt. Scientific Reports. Retrieved from https://www.nature.com/articles/s41598-
018-25867-x
[6] TAMA in
TOYAKU(2020)

1 6 nsCCN

[5]Fig6

2 

3 
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School Name

Representative’s Name

Member

Supervising Teacher

Name

Abstract of the Presentation

/Title

Background

nsCCN

( ) nsCCN

( 1)[2] nsCCN [2]

nsCCN

Newtic1 ( 2)[2] Newtic1

( 3)[2]

BMP

nsCCN [3]

[3]

nsCCN nsCCN

/Purpose of the research
nsCCN

nsCCN

nsCCN [2] nsCCN

nsCCN

nsCCN
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Research plan
nsCCN ( 5)

mRNA mRNA cDNA

nsCCN   

1.

2. 2 l

3.RNA 1.5ml NucleoSpinBloodRNA B-

70% RNA

  

4.cDNA RNA SuperScript II Reverse Transcriptase( ) RNA

cDNA   

5.nsCCN PCR KOD-FX PCR nsCCN   

cDNA PCR PCR   

6. 1.5% GR Red Loading Buffer 6X

Results of the study Report of progress can also be acceptable
nsCCN [4]

[3]

2 nsCCN

nsCCN

Future study plan
nsCCN nsCCN

nsCCN nsCCN

nsCCN

ISH (In situ hybridization  

) ( 4.5)

nsCCN

nsCCN

References

[1] Chikafumi Chiba (2019.01) 
[2]Thomas Braun et al. Spiked-in pulsed in vivo labeling identifies a new member of the CCN family in
regenerating newt hearts, Journal of Proteome Research, 11, 4693-704 (2012) 
[3]Chikafumi Chiba et al., Novel erythrocyte clumps revealed by an orphan gene Newtic1 in circulating
blood and regenerating limbs of the adult newt, Scientific Reports, 8 7455 (2018) 
[4] NNN

!?~ ~(2018)

[5] TAMA

in TOYAKU 2020

1:  [2] 

nsCCN

2: Newtic1

Newtic1

[4]

3: Newtic1

[3]
4:SH 5:ISH
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Future study plan

References 
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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

Future study plan

Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information
School Name

Representative’s Name

Member

Supervising Teacher
Name Nicholas Hardy

Abstract of the Presentation
Title   

Background
FOS 1-kestose (GF2) nystose (GF3) 1F-fructofrunosyl nystose (GF4)

1,2 (G) (F) 1-kestose nystose 1F-fructofrunosyl
nystose 1,2 FOS

3,4 FOS Bifidobacterium 2

FOS FOSI
FOS

Purpose of the research
FOS

FOS
Research plan

FOS ICR high-fat diet 32 (HFD) CE-2 normal diet (ND)
HFD ND FOSs (FOS-H, FOS-

J and FOS-B) Lactose (Lac) HFD
ND NGS 5-11

Lac FOS-H FOS-J FOS-B
Results of the study Report of progress can also be acceptable

HFD FOS-H FOS-B Bifidobacterium FOS-H FOS-B
HFD (Figure 1) FOS-J HFD

(Figure 1) HFD ND (Figure 2). FOS-J
Bifidobacterium . FOS-J Erysipelotrichaceae Lachnospiraceae12,13

HFD Erysipelotrichaceae FOS-J Erysipelotrichaceae
 (Figure 3) FOS-J Lachnospiraceae (Figure 4). Lachnospiraceae

14 FOS

Future study plan
FOS-J Lachnospiraceae FOS-J

HFD

References 

Nippon Nogeikagaku Kaishi, 
61(8):915-
Fructo-oligosaccharides and glucose homeostasis: A systematic review and meta-analysis in animal
models, Le Bourgot et al. Nutrition & Metabolism 15(9):DOI 10.1186/s12986-018-0245-3 (2018) 

 4 Opportunities of prebiotics for the intestinal health of monogastric animals, Azad AK et al. Animal 
Nutrition 6: 379-388 (2020) 

NGS WET&DRY

Inter- and intra-individual variations in seasonal and daily stabilities of the human gut microbiota in  
Japanese, Hisada T et al. Arch Microbiol 197:919-937 (2015) 

8  QIIME allows analysis of high-throughput community sequencing data, Caporaso JG et al. Nat Methods 
7(5):355-336 (2010) 

9  UCHIME improves sensitivity and speed of chimera detection, Edgar RC et al. Bioinformatics 27(16): 
2194-2200 (2011) 

10  Naïve ayesian classifier for rapid assignment of rRNA sequences into the new bacterial taxonomy,  
Wang Q et al. Applied and environmental microbiology 73(16): 5261-5267 (2007) 

11 Development of a Prokaryotic universal primer for simultaneous analysis of Bacteria and Archaea using  
next-generation sequencing, Takahashi S et al. PLoS one 9(8):e105592 (2014) 

12  The effect of diet on the human gut microbiome: A metagenomic analysis in humanized gnotobiotic  
mice, Turnbaugh PJ et al. Science translational medicine 1(6): 6ra14

13  NCBI; Taxonomy Browser
14 Inulin-type fructans improve active ulcerative colitis associated with microbiota changes and 

increased short-chain fatty acids levels, Valcheva R et al. Gut microbes 10(3): 334-357 (2019)
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School Name

Representative’s Name

Member

Supervising Teacher
Name

Abstract of the Presentation
Title

Background

DIY
1)

Purpose of the research

DIY

2)3) 4)5)

6)

Research plan

1 7)

37 1.0 mL LB 5.0 mL 37 OD660 0.6

900 L 500 mM 100 L

50 mM pKY1292 2.0 L

37 30 LB LB

100 L 37

2 37 1.0 mL LB 5.0 mL 37 OD660 0.6

1.5 mL 6,000 rpm 10

50 mM 1.0 mL 6,000 rpm 10

50 mM 1.0 mL pKY1292

2.0 L 500 W

0, 5, 10, 15 100 L LB 900 L

37 30 LB LB

100 L 37

1 2

(1)

(1)   

2 (2) 5, 10, 15

(2)

Results of the study Report of progress can also be acceptable

1

2.8×10 8 6.2

4.2 ×10 6 1/100 1

2 0, 5, 10, 15

5, 10, 15 0.81 0.37

0.22 0.10 0.046 0.036 3 0, 5, 10, 15

6.2 4.2 ×10 6 9.6 4.1 10 6 3.9 3.1

10 5 7.3 4.1 10 6 10 2

5, 10, 15

0.83 0.17 0.31 0.21 0.094 0.034

3

Future study plan

2

DNA 10

References 

1) Heidi Ledford (2010). ”Garage:Life hackers”. Nature;467(7316):p650-652. 

2) M Mandel, A Higa (1970). Calcium-dependent bacteriophage DNA infection. J Mol Biol;53(1):p159-162 

3) D Hanahan (1983). Studies on transformation of Escherichia coli with plasmids. J Mol Biol;166(4):p557-580. 

4) Dower, W.J., Miller,J.F., Ragsdale,C.W (1988).High efficiency transformation of E.coli by high voltage 

electroporation. Nucleic Acids Res;16(13), p6127-6145. 

5) Takeo, A (1988).DNA transfection of Escherichia coli by electroporation. Biochim. Biophys. Acta ;949(3), p318-324 

6) 2020 . .

2020 . 

7) 2020 . . 
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Purpose of the research

Research plan

  

1 1

2-1 LB 1

2-2 LB

2

Results of the study Report of progress can also be acceptable

1

2-1 1

2-2 1

12 12
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12  

Future study plan  

 

 

References  

http://www.naro.affrc.go.jp/org/karc/qnoken/yoshi/no77/77-102.pdf

 

http://kozu-osaka.jp/cms/wp-content/uploads/2017/08/2016049.pdf         

https://tamamijinko.com/93.html
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Title PCR  

Background  

PCR PCR

ACTIN3

ACTIN3  

Purpose of the research  

PCR ACTIN3 PCR  

Research plan  

(1)PCR DNA  

(2)DNA ACTIN3  

(3)  

(4)  

Results of the study Report of progress can also be acceptable  

2

 

Future study plan  

 

References  

 ACTN3  ACE 

https://www.jstage.jst.go.jp/article/budo/49/1/49_29/_pdf/-char/ja  

 PCR  

https://www.jstage.jst.go.jp/article/jjbe/61/1/61_23/_pdf/-char/ja  
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Research plan  

MRS

 

Results of the study Report of progress can also be acceptable  

tween80 1.5  

Future study plan  

 

References  

(http://tc-kyoto.or.jp/outcome/2017/12/h28n-
p061-lac.pdf) 2022-01-08 
MRS  LBS  
(https://classroom.google.com/u/0/w/MzU0OTM5MTExMDla/t/all?hl=ja) 2022-01-18 
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3  
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10  

15

Future study plan  
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 https://agriknowledge.affrc.go.jp/RN/2010241029.pdf  
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Research plan  

2 Cladospolium

Cladospolium 1000

3

4

1000 1 10000 1

 

Penicillium Bacillus subtilis var. natto Lactbacillus bulugarics

 

 

 

Results of the study Report of progress can also be acceptable  

1000 1 10000 1 10000 1

1000 1

1 3

1000 3 0 1 

10000 0 0 0 

10

 
Future study plan  

References  

https://hfnet.nibiohn.go.jp/contents/detail678.html 

https://www.fpa.or.jp/johocenter/yakuji-main/_1635.html?blockId=39701&dbMode=article 
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Background 2030 SDGs
LGBT

2018 ILO
12.1 G7 2019

121

Purpose of the research

Research plan

 : 
m

1 2 3m
7 

10m
1 3 1 2

3m

8 4
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VR
LGBT

Future study plan VR

3
References
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[2]

2 km
SEM SEM

SEM
Purpose of the research

SEM SEM

Research plan

2 km

2020 3 26
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2021 3 16

2021 5 23

SEM
[3] SEM JSM-5510LV

SEM 2022 4 2022 9 1
SEM

SEM
Results of the study Report of progress can also be acceptable

1
3 -10

1 1
2019

[2] 1

1

3 5

1
2019 [4]

Future study plan
2021

References
[1] , . “ (2)”, 

, 1991, 31 , p. 169-178. 
[2] , . “ ”, , 1988, p. 87-94.  
[3] . “ ”, , , 2014, 14 1 , p. 101-106. 
[4] , , . “ ”, 

, 2019.
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Trifolium repens

Arabidopsis thaliana
1,2

Purpose of the research

Research plan

0.5% B5
0.33%

( 1,2)
ImageJ

( 3 a,b)

PAM

3

3 +
5

1

Results of the study Report of progress can also be acceptable

( 4 a) ( 4 b,c)

1,2

+ +
( 5 a) ( 5 b-d)

+
( 5 c)

( 6 d-n)
(6 a-c)

Future study plan

7

References 
1. Kobayashi, K., Baba, S., Obayashi, T., Keränen, M., Aro, E.M., Fukaki, H., Ohta, H., Sugimoto, K. and 

Masuda, T. (2012) Regulation of root greening by light and auxin/cytokinin signaling in Arabidopsis. 
Plant Cell 24: 1081-1095. doi.org/10.1105/tpc.111.092254

2. Kobayashi, K., Ohnishi, A., Sasaki, D., Fujii, S., Iwase, A., Sugimoto, K., Masuda, T. and Wada, H. 
(2017) Shoot removal induces chloroplast development in roots via cytokinin signaling. Plant Physiol. 
doi: 10.1104/pp.16.01368.

11  
22  

28

LED

a b 
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44 11  

a 

c b 

55 22  
(a) ;n= , + ;n= , ;n=12 Student's t-test with Bonferroni,n.s.:p>0.05,****:p<0.0001
Bars: mean ± SD

(b)

(c) +

(d)

b a 

d c 

a 

c b 

77  

66 33  

n m  l 

k j i  

d 

h g  

f e 
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Abstract of the Presentation
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Background

1

(Gonolabis marginalis)

Purpose of the research

Research plan

1

1.5% 1
LED

1 2
2

2

12

3,4 2 3 24

Results of the study Report of progress can also be acceptable

1
5

2

Future study plan

References 

, , 
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800
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Student‘s t-test
:n=8  :n=8 *p<0.05   Bars : mean SD 

570.643
279.65
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50

100
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250

Mann-Whitney U test  n=4 ***p<0.001   Bars : mean ±SD

Fisher's Exact Test  n=4 *p<0.05   Bars : mean ±SD

191.781cm
15.235cm

70.34%
99.74
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Background
Reticulitermes speratus

1

1

2
Purpose of the research

Research plan

1 

3 100 24 hs

2  
1  2 1.5 %

4
0.5 cm 0.5 cm,1.0 cm,2.0 cm,4.0 cm,8.0 cm

1

1 20 

3  
5

1
20

Results of the study Report of progress can also be acceptable

1
6

2

7

3
8

Future study plan

3

3

9

2

References 

1, Cleveland LR Symbiosis between Termites and Their Intestinal Protozoa.Proc.Natl.Acad.Sci.U.S.A.9:424-428.

2, William K. Cornwell*, Johannes H C Cornelissen, Steven D. Allison, Jürgen Bauhus, Paul Eggleton,Caroline M. 

Preston, Fiona Scarff, James T. Weedon, Christian Wirth, Amy E. Zanne,A.E.(2009) Plant traits and wood fates across 

the globe: rotted, burned, or consumed? Glob.Change Biol.15:2431-2449
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11  

22  

33 1  

44 2
0.5cm 

5 0.5 cm,1.0 cm,2.0 cm,4.0 cm,8.0 cm

55 3  
0.1 g,0.01 g,0.001 g,0.0001 g 4

4cm

66 1  88 3  

77 2  
+
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Betta splendens

1,2

Purpose of the research

Research plan

1

( 2)

3-A

3-B 3-C PowerPoint

4-A 4-B

³

5-A 5-B

6-A 6-B 6-C

7-A 7-B 7-C

Tetraodon baileyi 8-A

8-B 8-C

Results of the study Report of progress can also be acceptable

100

1

11

Oryzias latipes 3

Future study plan

References 

1.Meliska et al.(1980) Behavioral and Neural Biology 28 Issue 4
2.Meliska et al.(1976) Animal Learning & Behavior 4 
3. Mu-Yun Wang* and Hideaki Takeuchi (2017) eLife 6:e24728

A B 

A C B 
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Purpose of the research
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Research plan
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FSP
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12 264rpm min

Results of the study Report of progress can also be acceptable

5 1

15m 3

0m 10m 10m 20m 20m 30m

6

7

8

3 4 4

9 3 140.00cm 4 160.35cm 3

4 T P 0.016648 P 0.05

D

10
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1 475.6rpm 666.7rpm 

T P 1.812 10-16 P 0.05

Future study plan
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[ 2][ 3] 
1 2 5 7

[ 2][ 3]
[ ][ ] 
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Belousov-Zhabotinsky BZ

[Fe(phen) ]2 NaBrO3 CH2(COOH)2 H2SO4

EORP

BZ

DO
Purpose of the research

BZ
EORP DOL BZ DO

DO
Research plan

DOL

DOL

Results of the study Report of progress can also be acceptable
DOL DOL

DOL
DOL DOL

DOL
DO DOL

DO DOL
DO
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DO DOL

BZ
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COD
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COD

Research plan

COD
COD

100ml 10ml 1g
5 mol/L 10ml 5
12.5 mol/L 10ml

mol/L
COD (a-b)f 5mmol/

(1) COD100ml (50~400 ) 5(2) COD100ml (1~10 ) 5
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(3)
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(1) (2)

(3)

Future study plan

)

(g)

 ( mol L )

mol/L 0.03737 0.1922

g 0.6963 3.999

100g g 34.14 38.47 22.7
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B0.01g 30ml 30ml 16g 60ml
1/4 1/6
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A 60ml 15.42

B 1/4 30ml 33.75

C 1/4 100ml 44.65

D 1/6 30ml 22.96

E 1/6 10ml 10.20

Future study plan
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confit SCIENCE CASTLE 2018 

https://confit.atlas.jp/guide/event/sciencecastle2018/subject/C000099/detail?lang=ja 2021 10/26
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School Name

LED

LED
ZnS

4 Cu2+ ZnS
ZnS ( )

( ) ZnS S²
( 1)

ZnS

S² Cu² ZnS ZnS
S² ZnS Cu² ( 2)

ZnS 280nm ZnS S²
417nm

Cu² 465nm Zn²
S² Cu² S² ZnS S²
Cu²

ZnS ( 3) [Zn² ]
1. ( ) ZnS Cu2+

S²
Cu² ZnS Cu²

Zn² Cu²
Na,

KNa, ZnS
2. S² S² [Zn² ]

[S² ] x=[Zn² ]/[S² ] x=0.5 1 2 4 ZnS
[1]

3.Zn² Cu² ZnS Cu² S²
Cu² [Zn² ] [Cu² ]

y=[Cu² ]/[Zn² ] y=0 3.3×10 ³ 6.7×10 ³ 1.0×10 ² 3.3×10 ² ZnS
[1]

1.2.3 ZnS 1.3
S2- S2- Cu2+

( 4)

     

Results of the study Report of progress can also be acceptable
1. ( 5) ( ZnS

S² ZnS (417nm ) S²
Cu² (465nm ) ( 6) ZnS

( 7) Cu² Zn² ZnS
Cu²

2.x=0.5 1 417nm x=2 4 417nm
x=4 ( 8) x=0.5 1 S² S²

x=2 4 S² S² x=4 S²

3.y=0 S² ZnS Cu² S2-

S2- Cu2+ y=6.7×10 ³
( 9 10) ZnS Cu² Zn²

Cu² Zn² Cu² ZnS

ZnS

ZnS

[1] K. Manzoor, S.R. Vadera, N. Kumar, T.R.N. Kutty.Synthesis and Photoluminescent Properties of ZnS 
Nanocrystals Doped with Copper and Halogen,Mater. Chem. Phys, 82, 718- 725 (2003)



－70－

          

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

NaCl

Purpose of the research

Research plan

0% 5% NaCl

H2O NaCl(3.4%) CuCl2(0.0625mM) FeCl3(0.009mM) NaCl(3.4%)-CuCl2(0.0625mM) NaCl(3.4%)-

FeCl3(0.009mM) 6

H2O NaCl(3.4%) CuCl2(0.0625mM) FeCl3(0.009mM) NaCl(3.4%)-CuCl2(0.0625mM) NaCl(3.4%)-

FeCl3(0.009mM) 6 UV-vis

H2O NaCl(3.4%) NaCl(3.4%)-CuCl2(0.0625mM) NaCl(3.4%)-FeCl3(0.009mM) NaCl(3.4%)-Cu NaCl(3.4%)-

Fe 6 UV-vis

H2O NaCl(3.4%) NaCl(1%)-CuCl2(0.0625mM) NaCl(0.75%)-CuCl2(0.0625mM) NaCl(0.5%)-

CuCl2(0.0625mM) NaCl(0.25%)-CuCl2(0.0625mM) 6 UV-vis

H2O NaCl(3.4%) NaCl(1%)-FeCl3(0.009mM)  NaCl(0.75%)-FeCl3(0.009mM)  NaCl(0.5%)-FeCl3(0.009mM) 

NaCl(0.25%)-FeCl3(0.009mM) 6 UV-vis

Results of the study Report of progress can also be acceptable

NaCl

Mg2+

Future study plan

References 

2

Yoshitaka Saga (2013) “Demetalation kinetics of the zinc chlorophyll derivative possessing two formyl groups: 

effects of formyl groups conjugated to the chlorin macrocycle on physicochemical properties ofphotosynthetic 

pigments” J. Porphyrins Phthalocyanines. 

Yoshitaka Saga (2014) “Self-assembly of zinc chlorophyll derivatives possessing a pyrenyl group at the 17-

propionate residue and effects of additional gamma-cyclodextrins on their optical properties” 
SUPRAMOLECULAR CHEMISTRY
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(Dye-sensitized solar cell: DSSC)
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Research plan

2

Results of the study Report of progress can also be acceptable

Future study plan
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[1] A. Supriyanto, F. Nurosyid, A. H. Ahliha, Iop Conf Ser Mater Sci Eng 2018, 432, 012060. 
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,

,

pH

7.0

Purpose of the research

pH 7.0 pH 7.0

Research plan

1 2

[ 1]

, pH

pH 4.0

3.0 g, 3.0g 0.10mol, 3.0g, 3.0g 0.10mol ,

pH

[ 2]

,

pH 4.0

3.0 g 0.10 mol, 3.0 g 0.10 mol

pH
pH ,1 3 pH

Results of the study Report of progress can also be acceptable

[ 1]

, pH ( 1) ,

pH

( 2) , , 4, 5

[ 2]

, pH ( 3)
pH 11 ,

Future study plan

pH 11
pH 7.0

References 

1.

2.

https://www.nikkan.co.jp/articles/view/00402132

1 , , pH

2 , , pH
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Zn NaOH

NaOH Zn 1

[Zn(OH)4]2- Zn 2

Zn 4OH  [Zn(OH)4] 2e 1

[Zn(OH)4]2 2e Zn 4OH 2

1997 Zn

Zn

Purpose of the research

Cu Zn NaOH

HCl

Research plan

1

100 mL Zn 5 g Zn HCl

2 HCl Zn

6 mol/L NaOH 20 mL 10 20 0.50 mm 3

2 1

2

2

20 cm Cu Zn 1 mm /

HA-151B Ag/AgCl 

1 6 mol/L NaOH 0.5 2 mol/L HCl

Cu Zn 25 30

Cu 120 Cu Zn
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1

3 5 1

Zn HCl Zn

2

2

2

  NaOH Zn Cu Zn Cu

4 Zn 1 2

[Zn(OH)4]2- Zn [Zn(OH)4]2- Zn

Cu [Zn(OH)4]2-

Zn Cu Cu Zn

NaOH

Cu Zn NaOH

Cu Zn Cu

HCl Cu Zn

Zn 5

Zn 4OH [Zn(OH)4] 2e 1

[Zn(OH)4]2 2e Zn 4OH 2

Future study plan

2

1

References 

1 LeeR. Summerlium James L. Ealy Jr.Chemical Demonstrastions:A Soursebook for Teachers 1st ed . American 

Chamical Society 1985 Vol.1 p.104. 

2 2003 51 504 

3

2004 p.206

1 2 

3 

4 NaOH

5 HCl

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
PO-CL Peroxyoxalate Chemiluminescence

PO-CL
1)2)3)

1)
PO-CL

PO-CL 1)4)
LED

2013 EU RoHS

PO-CL 1)
PO-CL

Purpose of the research

PO-CL

Research plan

PO-CL 1 2

1.

2. PO-CL

3 6

3. PO-CL

4. 3

5.

ESP QM/MM

6. 5

PO-CL 7 9

7.

8.

9. 5

PO-CL

Results of the study Report of progress can also be acceptable

PO-CL

1. 1

2. PO-CL 2

3

3. PO-CL

4 5 6 7

4. 3 8

9

PO-CL

7.

N,N’-disuccinimidyloxalate CPPO 1/3 10

Future study plan

5 6

8 9

11

References 
1) 2019 11 15 1 p.93-102, p.125-
133 
2)  (2002) Vol.51, No.4, p.205-

233 
3) N. W. Barnett, R. Bos, S. W. Lewis, R. A. Russell, (1998), “Rational design and preliminary analytical evaluation of 
two novel oxamide reagents for aqueous peroxyoxalate chemiluminescence”, Analyst., 123, 1239-1245
4) JP2011102398A
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179

1

2

Saccharomyces cerevisiae 3 g 1 100mL

10 10%

3

1 48

Future study plan

References 

1) , 2 ,

,2003 

2) , , ,1985
3) , ,

, https://www.mirai-kougaku.jp/laboratory/pages/171208_02.php,

2022-01-14



－82－

Areas
Physics   Chemistry   Medical Science Biology   Earth Science

Mathematics Information Computer   Others(   )

Participant’s Information
School Name

Representative’s Name

Member

Supervising Teacher
Name
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(MB)
CuSO4 V.C [1]

Purpose of the research

L- Cu

Research plan

1. Cu

2.

3. pH

4. L- CuSO4

5.Cl- pH

6. Cu+

- - -

Results of the study Report of progress can also be acceptable

CuSO4 L- CuSO4

CuSO4

L- L-

0.050%

CuSO4

CuSO4 Cu2 -L-

Cu L- H

O2

Cu Cu2 L-

Cu

CuSO4 L- Cu [2] 1

CuSO4

1

Cu+-L- - [3]

Future study plan

O2 L-
Cu 1.0×10-6 mol/L

Cu
References 

[1] Whitney E. Wellman and Mark E. Noble, Greening the blue bottle, Journal of Chemical Education, Vol.80 

No.5 May 2003, JChemEd.chem.wise.edu, p537-540 

[2] , , Nippon Shokuhin Kogyo Gakkaishi Vol. 33, No. 6, 

456 462 (1986) 

[3]ALBERT O. DEKKER and ROSCOE G. DICKINSON, Oxidation of Ascorbic Acid by Oxygen with 
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2- 2-  

 

( 1, 2) 

1 0.31mol/L 5 L L 80

3 5 mol/L  

2 3 L 1.48 mol/L 0.5 L

6mol/L  

  

1 2 (2)

2 2  

(1) CH3COR + 3I2 + 4NaOH  CHI3 + R-COONa + 3NaI + 3H2O ( ) 

(2) CH3CH(OH)R + 4I2 + 6NaOH  CHI3 + R-COONa + 5NaI + 5H2O ( ) 

0.01mol 3mol/L

5mol/L 2

60 (1) (2)

1 3mol/L 10mL 5mol/L 8mL  ( ) 

 

 
 

2 3mol/L   20mL 5mol/L 12mL  ( ) 

3 40 ,60 ,80

(4)  

I3-

( 3)

3

60

2  

Results of the study Report of progress can also be acceptable  

 

1.2 1 1

2 CH3CO -R R H

 

 

( ) 1.2

 

 

40 60 80

40 60 ( 3)

 

( 4)
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 3. , , 43, 329(1995)  
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0.01mol 3mol/L 10ml
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( )
1

1

45
25 ~32

45
25 ~32

1
2.

( 250ppm 200ppm 150ppm
3 ) ( ) 4

1.36 10-3 mol/L
1.38 10-3 mol/L

3.27 10-3 mol/L

 

6.49 10-3 mol/L
7.73 10-4 mol/L
1.58 10-3 mol/L
3.08 10-3 mol/L

15 5

Results of the study Report of progress can also be acceptable

1. 

( 1 2)

2. 
( 3 ) ( 3 )

( 3 ) 30
2

( 3 ) 5
1.58 10-3 mol/L( 3 )

pH ( 3 )
5

1mol 0.15mol

3 10-3 mol/L ( 3 ) ( 3 )

Future study plan
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1 PO-CL

PO-CL

Purpose of the research

PO-CL 1

PO-CL

PO-CL

Research plan

9,10- ( ) ( BPEA)

B( RB) ( PL)

1 1

1  RB,BPEA,PL PO-CL

1. 2×10

6.25×10-4 mol/L 30

2. (3,4,6- -2- ) 3.33×10-2 mol/L n-

3. 1.2. 3mL

4. 10 20

2  RB,BPEA,PL PO-CL

1 3 1
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Results of the study Report of progress can also be acceptable

1  RB,BPEA,PL PO-CL

2 10 1 2

20

RB RB

BPEA BPEA PL

UV

RB RB

BPEA

PL

2  RB,BPEA,PL PO-CL

3 RB BPEA

PL RB

2

RB

BPEA RB

PL

Future study plan

RB&BPEA BPEA&PL RB&PL

3

RB

1 1

3

PO-CL

References 

1) 77 87
2018

3  

11 PPO-CLL  

2 ( ) 10 ( ) 20 ( ) 
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 1  
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 1  1  

3  5  2 
 5  
 1  4  2 

 
 1  

 2  2  
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 1 
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SDGs  
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5mm 5mm 12  

 

20g  
10 10  

Results of the study Report of progress can also be acceptable  

 Type1 Type2 Type3 

1  40g 20g 60g 

2  20g 40g 80g 

Type1: Type2: Type3:  
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30 10  

 

References  
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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  

 

Research plan  

.You Tube Sound Engine Free

 

.  
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References  

 

 

 

sound enginehttps://forest.watch.impress.co.jp/library/software/soundengine/  
Sound engine free  
http://daisytokyo.in.coocan.jp/soundengineV4.52_17n07.pdf  
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54cm
0.04 0.006m 0.24mW 3

0.05 0.010m 0.50mW 0.06 0.011m
0.66mW
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54cm
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8 (

5° 10° 15° 20° ) (

1 ) 2

1 8 ( ) 

1
2 2
3 SPARKVUE

4 500g 1000g

Results of the study Report of progress can also be acceptable
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:
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-15 -10 -20

1

2

1
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0.09mm
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2

3

4

5 

6 

Results of the study Report of progress can also be acceptable

1

2 1

3 2

4

5 6

1
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2 1

55 57 1 8
Purpose of the research

Research plan
1.
2.

Results of the study Report of progress can also be acceptable
1. 1

1
1

4
2. 2

2 3

3.A B 1

4.1 p p² A
p-1 A p²-1

(p²-1)÷(p-1)=p+1
5. ( ) ( p²+p+1

1 3 p²+p+1=2²+2+1=7

References 

p
ICHI.PRO Dobbie- 2021/11/5 https://ichi.pro/dobble-riron-to-jisso
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[1]

GAN GAN

NN NN

Purpose of the research

AI AI AI
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GAN 1 1

1 1

CycleGAN[2] GAN

[3]
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GAN 1 1 f0( )

GAN

CycleGAN [4] CycleGAN
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CycleGAN CycleGAN-VC2[5]
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240 px 320 px 360 px 480 px
240 pt 26  

Haar-Like LBP Haar-Like

LBP
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Haar-Like J 2 K

1,2

T V 2

Haar-Like

3,4 A O R

5,6,7 LBP
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50m
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6 /16mm 2mm

0.23mm

0.03mm 0.0025mm

2cm

3

20mm 10g

6 2 3

3 1 1 1
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20mm 10 10
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K M T Z08

K M T Z0

C O2

SiO2
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30

40
X-1 X

X

SS433 1 1,2,3,4) 
2013 2016 2018 5.6

10
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SS433 162.25
5

10
Margon 1979

164 162.25
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101cm CCD SS433
900

( )

Be Spec
BeSpec SS433
H 1.2.3

v km/s .2.3
v c

BeSpec
Microsoft Excel

Microsoft Excel H
H H

H H H

H H H 2
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SS433 2012 2016 3
2018 2021 4 10

2016 Panferov(2013) 162.25
2018 10 3 4

2021 8 7 2013 8 2 8 18

2013 7 25 2013 8 2 8 JD 2,456,498
2021 8 7 JD 2459433
2,459,433 2,456,498 18 163.06 Panferov(2013)

Cherepashchuku(2013)

5

6
Future study plan

SS433

H
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  A.A.Panferov, Deceleration of SS 433 radio jets 2013

2014
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SS433 16 2014
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5 SS433 19 2017

6 SS433 21

2019
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[ ] 

24 15 17

[ ] 

5cm 4 23.0cm  23.5cm  24.0cm  24.5cm 4

[ ] 

3

15
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2 1

2

(2012)

1 2

Future study plan
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