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Change in refractive index in aqueous solution due to difference in solvent

concentration
Kokoro ONUMA , Yuto TAMURA , Takafumi TOBITA , Oka MASHIDA

Abstract

We learned that the refractive index can be used to measure sugar concentration in fruits.
So,we became interested in the change of refractive index due to the differences in concentration,
and, we decided to conduct our research to see if there was the change in refractive index. At the
beginning of our research, we hypothesized that the refractive index would change depending on
the concentration of the solute, and be affected by the electrical charge of the molecules. As a
result, as the concentration of both sugar and salt increased, the refractive index increased too. So,
we found that the refractive index does not change depending on whether the material is an
electrolyte or a non-electrolyte. And, | thought the refractive index might be affected even when
the solute is liquid, so | conducted an experiment. As a result, the same was found for liquids.
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The research of thermal convection
Hiroto ISHII , Ayumu IWATA , Masato YAMANO , Ryohei WATANABE

Abstract

Our goal is to generate electricity using the convection of fresh water. We divided a water
tank into two, then removed the partition to rotate the propeller. We used a propeller called
‘Savonius rotor’. First, we changed conditions: the position of the propeller, the number of blades
and the orientation of the rotor to find the best conditions to generate electricity. As a result of the
experiments, we found that the closer the propeller is installed to the side of the partition, the larger
the propeller rotates. We also tested propellers having three wings and two-stage two wings,
because when the rotors were installed horizontally, the number of rotations was large. We
succeeded in power generation and measured a maximum current of 0.23mA. We want to change
other conditions to generate electricity in the future and improve the way the propeller connects a

motor.
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Synthesis and chemiluminescence of luminol
Koki KAKUTA , Sota KASHIMURA , Shintaro KARIYA , Toshiki SAKURAI

Abstract
One day, we chose the luminol reaction as the theme of our research. The luminol reaction is
a type of chemical luminescence commonly used as a light source in festivals and concerts. We
were interested in the reaction mechanism and why it glows, and at the same time we wanted to
synthesize it on our own. We compared the synthesized luminol with commercially available
luminol from various perspectives including the influence of catalysts and spectroscopic analysis.
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Research on creation of antibiotics utilizing laminas of leeks
Maho OTSU , Kazuma KOBAYASHI , Shoma HIRANO , Shoma MOGI

Abstract

Our goal is to create natural antibiotics from laminas of leeks. To accomplish the goal, we
conducted some experiments. For preliminary experiments, we examined the amount of antibiotics
of sheaths and laminas, and saw the difference of the solubility of laminas’ component between in
hexane and in water. After that, we examined whether there is difference of the effect by changing
temperature on isolation. We also studied whether there is difference by changing temperature on
isolation. For observations about four experiments, we could get results we wanted, so we decided
to keep extracts in 65 degrees Celsius. Results also showed that immediately after extraction had the
largest effect. Therefore, we want to consider the way that allows extraction left for a while to be

effective.
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Research on optimal solid acid catalysts for starch hydrolysis
Misaki OKUBO, Yudai KUME , Keita SUGIURA , Kosuke NOGUCHI

Abstract

We have produced our own solid acid catalysts and used them for hydrolysis of starch,
changing the type of sample and the type of base added. We also examined the structural changes of
the solid acid catalysts during the experiment from the perspective of functional group substitution.
As a result of the experiment, we found that the combination of starch and sodium carbonate showed
the highest catalytic performance among the combinations of the samples starch, carbonized starch,
silicon, and silicon dioxide with the bases sodium carbonate and potassium carbonate, and that the
hydrogen group of the sulfonic group was replaced by a hydrocarbon.
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The enhancement of lactic acid fermentation by Koji
Sayaka ISHII, Fumika ISO , Sora SHOJI , Saki TAKENAKA

Abstract

In recent years, we aware of the importance in improving our eating habits. Our Previous research
showed that we could expect positive effects such as enhancement of immunity by eating foods with
lactic acid bacteria. Thus, we focused on lactic acid bacteria which is a typical intestinal bacterium
and we aimed to accelerate its activity by using the enzymes in koji break down polysaccharides into
monosaccharides. We tried to assess the increase in lactic acid by measuring the turbidity of the
culture medium after adding calcium carbonate. As the result, the transparency of lactic acid bacteria
drinks diluted to one hundred-millionth and those with koji increased.
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The potential of luminous bacteria

Reika ISHIHARA , Eri SATO , Kaho SUZUKI , Chika TASAKI

Abstract
We have been conducting research on the applicational use of luminous bacteria for more than
five years. Luminous bacteria are microorganisms that live on the surface of squids and emit blue
light. Previous researches showed that they emit weaker light with the addition of heavy metals such

as copper and zinc.

Our team aimed to find out the ideal combination of medium fort water testing kits. Though
there have been commercial water testing kits using luminous bacteria, we want to make simpler and
cheaper ones. There are many places around the world which need to improve water quality, and we

hope to help people living in such places.
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Planarian Flatworm’s Turn alternation
Haruto OYAMA , Tomoya KAITO , Yuka SUGAYA , Nona TANABE

Abstract

Previous research observed that Tricladidas made turn alternations, and the turn alternations of
Tricladida was influenced by both distance and time after first turn. However, previous studies have
not conducted suitable experiments on distance and time to the point at which turn alternations were
no longer observed. Though the mechanism of turn alternation has not been clarified, the two leading
theories for invertebrates are thigmotaxis and the BALM hypothesis. There two theories put forward
the idea that turn alternation is performed by orientation. Since previous studies have shown that
distance and time were influential, we believe that the memory of Tricladida could be involved in
turn alternation. In other words, we believe that Tricladida recognizes where to turn. Therefore, the
purpose of our research is to clarify whether turn alternation is caused by the memory using Dugesia

japonica and Dugesia ryukyuesis.
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The effectiveness of visualization in infinite series
Ryo ISHIKAWA , Ousei SATO , Taichi TAKAHASHI , Yukito HIYAMA

Abstract

When we decided the theme of our research project, we learned interesting formulas such
phenomena as the sum of the squares of the inverses of the natural number is equal to T7%/6 and
focused on the importance of diagrams and tables used to understand formulas related to infinity.
In our research, we tried to find effective ways to understand the formulas related to infinity with
diagrams and tables. In the first experiment, we created graphs to help us better understand the
phenomena. In the second experiment, we considered how to find 72/6 with diagrams and tables.
As a result, utilizing diagrams helped me to visualize how the formula works and led me to a better

understanding of the concept.
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Development of an Application for Assessing Nutritional Status Using Image

Recognition
Arashi ONOSE , Shunsuke SAWAHATA , Chihaya TADOKORO , Yuta TAMAI

Abstract

According to our previous research on changes in lifestyle, we found that the number of people
with nutritional disorders is growing in Japan despite it now being said that we are in the era of
satiation. In this study, we planned to develop an application to improve the nutritional status of
Japanese people. The application can automatically display the nutritional balance of what the owner
eats at home daily by measuring the nutrients contained in the Kitchen garbage. It is true that there
are currently applications to evaluate nutritional balance by recording food contents and ingredients
from the released nutritional data, but people with nutritional disorders tend to choose meals
according to their own tastes, not by nutritional facts. With this application, we expect to make it
possible to assess nutritional balance at the end of the day without the owners needing to make much

of an effort.
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Campus Link Pro
Yuki SAKAMOTO

Abstract

At Midorioka High School, teachers often swap classes each other when they will be absent
from school. Thus, students have to check notice boards and prepare study materials every day.
Sometimes the process of planning class changes and informing students is not done soon enough
and leaves students unprepared in the class. In addition, more seriously, the sudden change of classes
might lead students to miscount their number of absences.

To solve these problems, 1 developed an application software called Campus Link Pro that
reduces the workload of both teachers and students by sharing information with no delay and

calculating students’ attendance automatically.
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