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Multisensory Perception - Auditory Influence on Vision

KHMS

Okada kazuki

Hamaguchi Aoi

Inspired by the Ig Nobel Prize-winning research
on the intriguing interactions of the senses, we
developed a particular interest in the
relationship between hearing and sight.
Because the direct exploration of the auditory-
gustatory connection proved challenging, we
shifted our focus to the more accessible
domain of audio-visual perception.

We hypothesized that an individuals' prior
experience will shape their multisensory
integration processes, rendering older adults
more susceptible to perceptual illusions
compared to younger individuals. A controlled
experiment will be conducted to test this
hypothesis.

To examine the effect of sound on visual
perception, participants were presented with
an image in which intersecting rectangles
appeared to be in collision. The presence of
sound induced repulsive forces between the
rectangles. Participants demographic
information and experimental conditions
were recorded with a questionnaire.

When 13 teenage boys and girls were asked,
13 said the rectangles did not bump into each
other. (19.05 cm*0.5 cm, with sound)

When 11 adult man and woman were asked,

6 said the rectangles did not bump into each
other. (19.05 cm*0.5 cm, with sound)

While precise data is pending, preliminary
observations indicate a significant difference in
movement patterns when using a 9.5cm x
0.5cm object, suggesting that the shape, in
addition to auditory cues, may be a contributing
factor.

Although we do not have enough accurate
data yet, the illusion was different from the
original illusion. Perhaps the illusion is more
likely to occur in areas other than sound.

Since we were not able to obtain a satisfactory
sample size due to time constraints, we would
like to increase the number of participants in
future experiments so that we can obtain data
for both older and younger participants.

We would like to study the differences in
the data obtained from different methods,
such as using a different shape other than a
rectangle or making a sound like a rock
crashing against a wall.

Multisensory Integration Intersection or
Repulsion https://illusion-
forum.ilab.ntt.co.jp/stream-or-
bounce/index.htm|

Amazing how the crispy sound of a potato
chip can change its “taste”.
https://toyokeizai.net/articles/-/719312
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Dye-Sensitized Solar Cells Using Vegetable Dyes
Kawaguchi municipal 2-3 Team B Ushijima ltuki, Orihara Taiga, Kondo Taiga, Ryugo Sato, Hiroka Hiki

Research Motivation

The growing problem of food ”':::m""’
loss in today's society is :
becoming more and more
serious. In particular, the
amount of vegetable food
wasted is the largest among [t fomstand i food Loss
food ingredients and food products. Therefore, we
wondered if we could make effective use of discarded
vegetables. We found a research paper on the
fabrication of dye-sensitized solar cells using natural
dyes in a previous study and wondered if we could
make use of them in terms of dyes, which led us to this

_ study .

What are Dye-Sensitized
Solar Cells?

Dye-sensitized solar cells (DSSCs) are solar cells
consisting of an electrode and a counter electrode.
Both electrodes are made by baking titanium dioxide
powder onto a transparent substrate and adsorbing a
dye. When the dye absorbs light, it enters an excited
state and emits electrons. These electrons travel to the
counter electrode, where they are accepted by the
iodide ions in the electrolyte and electricity flows.

[ e 1L

pigment

light

U
LN
Vo

Titanium dioxide opposite

Transparent
porous membrane

electrode

Purpose of the Experiment

* The discovery of vegetable pigments with high
conversion efficiency (energy conversion efficiency
{n) = output (w) / incident light energy (w)) when used
in DSSC

* Compare DSSC voltages using vegetable dyes with
hibiscus dyes used in the reference literature to
ascertain the suitability of natural dyes for DSSC.

* Since the voltage varies with the amount of dye
adsorbed, we will see if the voltage increases with
the concentration of vegetable dye and the amount
of time spent on the dye.

| Method of making DSSC e

(1) Make titanium dioxide paste.

Apparent volume ratio(Acetic acid at 10 mass percent
concentration : Titanium dioxide powder=1:1)
(2 Titanium dioxide paste is applied to transparent
electrode as thin as scotch tape(50pum)
(3) Transparent electrodes created in (2) are placed on a
steel plate and baked using a gas burner(low heat
2m,high heat 10m,low heat 2m)
(@) Put in solution to allow adsorption of pigments to
titanium dioxide(30m)
(5 Put soot on the other transparent electrode with a gas
burner
@ Overlap @ and @ and soak the electrolyte solution
into the gap between them.
(T Clip itin place.

Experimental Methods

Measure DSSC with a voltmeter while it is illuminated
by LED light. If no change in voltage is observed,
experiment with different paste ratios and dye
adsorption times.

Previous Experiments
A4

Extraction
of vegetable
pigments

beta Carotene, lycopene, chlorophyll, i
anthocyanin, and quercetin extracted _
from carrot, tomato, Japanese
mustard spinach, eggplant, and onion,
respectively

Pl

~
We looked for a ratio of titanium dioxide
to acetic acid that would not peel off
during dye adsorption.

Battery
prototyping

A battery prototype was made using
anthocyanins, which are relatively easy
to extract, to see if voltage could be
generated using LED lights.
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Extraction of vegetable pigments

Five pigments were extracted. Among them, lycopene,
carotene, and chlorophyll, which are fat-soluble, required
suction filtration to remove fibers, which took considerable
time. In addition, storage after extraction was difficult
because of the highly volatile solvents used. In contrast,
quercetin and anthocyanins, which are water soluble and can
be extracted with boiled water, took less time and did not run
out of solvent during storage.

Considerations  —

The reason why the needle hardly touched the
surface during measurement,

* The thickness of the applied paste

* Low dye adsorption rate

* The concentration of acetic acid was low, and it
was not possible to create a titanium dioxide film
with a large dye adsorption area.

* The low concentration of acetic acid made it
impossible to create a titanium dioxide film with a
large dye adsorption area.

* The above are possible.

Future Prospects

In order to obtain voltage data, we will try the

Preparation of Paste

In the production of the anode, titanium dioxide paste was
often peeled off during the process of applying titanium di oxide
paste to the anode plate, baking it, and soaking it in dye
solution.

We thought the cause was the ratio of ti-
tanium dioxide powder to acetic acid so-
lution when preparing the paste, so we
changed the ratio and finally it adsorbed
With a paste consisting of

avolume ratio of approximately 1:1
(titanium dioxide powder:10% acetic
acid =1:1).

following methods

Raising the ratio of titanium dioxide powder in the
paste

Concentration of vegetable pigments (using a rotary
evaporator)Linking two or more DSSCs

Extension of dye adsorption

Acknowledgments

This research was made possible by the
suggestions of many people and professors. We

thank them for their cooperation.

Battery prototype

A DSSC was completed by combining an electrode plate on the
side of the titanium dioxide paste that had adsorbed
anthocyanin used as a dye (anode) and a soot-covered
electrode (cathode). A plant growth [
ight was applied and electromotive
force was measured, but the needle
did not swing and voltage could not
be confirmed. Based on these results,
a DSSC was created with reference

to a previous study using hibiscus

tea containing hibiscus dye in the

dye solution, but the voltmeter did

not swing here either.
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| can't go into this any further, so I'll leave it out.
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GroupC Bunji Tenu Koki Syon Haru Advisor Mr.Murata

Although we could measure the total
polyphenol content, it was impossible
to quantify the specific target
compound using a spectrophotometer.
Thus we could not confirm its
presence in the solution.

We aim to investigate the usefulness of Solidago altissima as a
raw material of caffeic acid.

In recent years, a substance called caffeic acid has been
attracting attention as a functional food for cancer prevention
and relaxation, and as a material for organic semiconductor
devices.

We are investigating whether Solidago altissima, which is easy to
cultivate and has high fertility, is useful as a raw material for this

Ll e

It is conceivable that the presence of polyphenols other than the
target substance in the solution prevented the use of the
spectrophotometer.Therefore, gas chromatography, which can
analyze mixed solutions, is considered more suitable for this
experiment.To enhance the volatility of the target substance, a
reaction with a silylating agent is expected to be necessary, and
for this preparation, it is anticipated that the solution will need to
be re-powdered using an evaporator.

Before reaction
: To confirm that the target product was
' ‘ extracted, a 0.1 mol/L aqueous ammonia
' ‘ solution was added dropwise to the A

Fig.1 :Caffeic acid structural
formula

CisHis0g
Fig.2 :Chlorogenic acid
structural formula

Step| Processing

Dry materials for

three weeks in the shade
and crush them into1[mm)] pieces or less
with mortar and pestle.(about 1 whole grain)

solution made in step 3 to confirm that it 1]

became green. This revealed that either

caffeic acid, chlorogenic acid, or both, ; -

were present in the solution.

s —: . After reaction
Step2 Stirring-Filtration %
Put 1[g] of powder in 100[ml] of pure methanol, — o St o Lok . J
and stir for 5 minutes. After filtering the resulting solution with el S Stlpinataslmaiiinsisa

filter paper, filter again through diatomaceous earth. green by becoming the structure of quinone.
2 Caffeic acid (CsHs0,)+20H —

=*Quinone form (CqHs0,)+2H2 O+2e- O
‘_—/

I

STeP3 quu |d SePO ration - sPeC?rum To confirm the linearity of the standard curve in gas

Place the filtered solution in a chromatography, caffeic acid, chlorogenic acid reagents, and a
separatory funnel, Divide the solution silylating agent will be procured. The quantification capability
three times using hexane, and Dissolve will then be verified. Subsequently, the target experiment will
the unwanted material in hexane. be conducted using solutions prepared under various drying
(Then, it is spectrophotometrically and extraction conditions to investigate the optimal extraction
analyzed, component analysis?) . method. The efficiency of this method will be compared to
that of the conventional method.
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Power Generation in Shoes by Using Piezoelectric Elements

Kawaguchi Municipal High School
Orikasa Yuma, Hando Yusei, Fukatsu Kou, Hoshiya Shun, Homma Kakeru

| Purpose

During emergencies such as earthquakes,
smartphones use more electricity than usual.
However, emergency situations often cause power
shortages or blackouts as well. This can lead to the
problem of not having enough electricity to charge
smartphones, making them unusable.

In order to provide a stable supply of electricity,
even in such situations, we thought about making a
device that generates electricity from walking
motion by attaching piezoelectric elements to shoes.

Previous Research

From previous research, it was found that 5V is
required to charge a smartphone, but in last year's
experiment, the maximum voltage reached by
generating electricity on shoes was 4V. It is also
known that the voltage is constant, and the amount
of electricity generated is constant with the increase
of voltage, so we hypothesized that the voltage
would increase if the method of electricity
generation was changed.

Experiments

We made a device to measure the voltage. We
conducted Experiment 1 to measure the voltage of
the electricity generated by pressing a piezoelectric
element with a finger, Experiment 2 to measure the
voltage when a certain pressure was applied to the
piezoelectric element, and Experiment 3 to measure
the voltage by changing the number of times the
piezoelectric element was pressed.

Experiment 1

We made the device 1 to measure generated voltage
and recorded the change in voltage when the
piezoelectric element was pressed five times with a
finger. The voltage was recorded to test whether
this device worked correctly.

Image 1: Device 1 for measuring voltage

Experiment 2

We made devices 2 and 3 to apply a constant pressure
to a piezoelectric element, and recorded voltage using
these devices.

Device 2 used a slider-crank mechanism to convert
motor rotation into linear motion to apply pressure.

Device 3 applied pressure by lifting and dropping a
weight with a motor.

Image 2: Device 2 (left) and Device 3 (right) for applying pressure to a
piezoelectric element

Experiment 3

To confirm that voltage is proportional to the number
of times the piezoelectric element is pressed, device 3
charged a capacitor while changing the number of
times (Figure 2) and checked the voltage when the
electricity was discharged.

The number of times the piezoelectric element was
pressed was set to 0, 20, 40, 60, 80, 100, and 200 times,
and we took measurements for three times each.

Figure 1: Circuit diagram of the device used in Experiment 2

A

. .

A

Figure 2: Circuit diagram of the device used in Experiment 3 to measure
voltage using a capacitor
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Result of Experiment 1

The fact that the voltage changed five times when
piezoelectric element was pressed five times with a
finger indicates that the device was able to record
the voltage change successfully. However, the
recorded voltage is not constant. This indicates that
there is a correlation between the amount of
pressure applied and the voltage produced.

Figure 3: Change in voltage when pressed five times with a finger
Result of Experiment 2

Device 2 was shifted when it pressed the
piezoelectric element, so we adjusted the height by
placing a wooden board under the piezoelectric
element. However, it was still shifted, and a stable
voltage could not be recorded.

Figure 4: Voltage changes after 5 presses with device 2
{left: befare adjustment, right: after adjustment)

Device 3 was unable to obtain data due to the small
amount of electricity generated, so we decided to
measure the voltage after storing electricity. When
electricity was stered in the capacitor by changing
the number of times the piezoelectric element was
pressed 20, 40 and 60 times, the increase in voltage
became constant. Therefore, the device was able to
measure voltage at a constant level.

—

Figure 5: Voltages with device 3 and capacitors
{from left to right: 20, 40 and 60 times)

Result of Experiment 3

For each time, we recorded the highest value of the
measured voltage and averaged the voltage over
those three times (rounded to the 3rd decimal
place).

For each average, the difference from the average of
0 times was calculated. A table and a scatter
diagram are shown below.

times T st 2nd 3rd averagﬁ difference
between
0 times
0 | o004 0.04 0.04 0.04 0
20 010 0.09 Q.10 .10 0.06
40 | 0.16 0.18 016 016 012
60 0.22 0.21 0.22 022 0.18
100 0.31 0.31 0.22 028 0.24
200 J 0.58 0.55 037 050 0.46

Table 1: Measured voltages

\

=
E 04 /
s vk
£ 03 e
g -
£ 02 ‘/
E s /./

X =

o 50 100 150 200

times

Figure 6: Relation between the voltage generated and the
difference between the voltage at zero presses

Points on the straight line of the scatter diagram in
Figure 6 show the linear progression from 0 times up
to 60 times. So, we assumed the pattern would
continue.

However, we can clearly see that a voltage lower
than expected was measured for 80 times and above.
Also, after BO times, the voltage blurring of the three
times became larger.

This could be due to the performance limitations of
the capacitors and piezoelectric elements.

= The piezoelectric element currently used is cheap
and may not be measuring voltage properly even
though it is being pushed. So, we will use
piezoelectric elements more expensive than
those used so far, to ensure that there are no
measurement omissions.

« The equipment currently used for experiments
uses only one piezoelectric element, so we will
create a device that can measure using multiple
piezoelectric elements.

+ Measure the amount of electricity generated by
walking with the device attached to one's shoe.

We are grateful to Mr. Tamura, Mr. Yoshicka, and
all those who helped with this research.
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Investigation of Changes in Chlorophyll content in Algae cultivation

and Paint production methods

Kawaguchi Municipal High School

1. Motivation for Experiment

During the summer at the Toda Rowing
course, blue-green algae often

grows along the course. Many adults
and high school rowing clubs have
trouble during practice because of

this. Therefore, Toda Rowing staff and other Toda Park

officials started weeding. We were told that the weeded algae
were disposed of at that time, and we wondered if they could be
used for something else instead of disposal. We decided to extract
pigments from the weeds and turn them into ink to make more
practical use of the large amounts of weed.

Fig. 1: Toda Rowing Field

2. Description of algae growing on the rowing course

The algae collected was observed using a microscope and the following
was found:

* The shape of the chloroplast is linear,

* The chloroplasts are ribbon-shaped and helical.

Therefare, majority of the collected algae were assumed to be blue-
green algae because of their comparable linear shape and ribbon-like,
spiral chloroplasts.

T Image of algae growing on a rowing course 4 |mages of blue-green algae.

3. Experimental Procedure

The procedure of the experiment is as follows: /-;
1. Chop the algae samples with scissors.
2. Extract the dye using methanol.

3. Volatilize the methanol with
an evaporator.

1 Evaporator

3. Prototyping of paints
The dye extracted with an evaporator was dissolved in a solution of
1.5 g and 2.5 g gelatin as a spreading agent, in substitute for glue
(the main ingredient is collagen) in 25 ml of DW. Each quantity of
spreading agent was then used to write on a piece of paper and
stored indoors with sunlight or in the dark without sunlight.

Result: Since the pigments did not mix evenly and the gelatin
cooled quickly, other methods need to be considered.

In addition, we found that there is a method to alter the color of
chlorophyll by replacing magnesium ions with copper ions. We
would like to make use of this method in our next experiment.

/i

T4 days after the experiment 20 darys afier the experiment

Tre paper snned in the dark foom (bomnm| . T paper ared in a b room [l

Fuka Hamano/Kana Yamamoto /Maho Hayashi/Yoshino

Hiyori Yoshino

4. Cultivation of three types of algae

Using artificial seawater (38 g of Marine Art SF-1 dissolved in
DWIL and sterilized in an autoclave at 121°C for 10 minutes), we
began to cultivate Ahnfeltiopsis paradoxa (Suringar) Masuda
(Japanese name: Hariganes: Harinokiidae).

We also began cultivating Gelidium elegans Kiitzing (family of the
bromeliads}), which was given to us by Dr. Shimada. The nutrients
(PES) given by Dr. Shimada was sterilized in an autoclave and was
then added into the artificial seawater.

The cultivation of blue-green algae started at the same time
using medium C (see lower right image).

Lo fafafd (o2

[ Tt L

T Algae being cultivated T Details of the blue-green algae cultivation medium used

5. Future Prospects

In the future, we will mainly focus on:

+ Analysis of extracted pigments using a spectrophotometer.
* Measurement and comparison of pigment content, quantity and
growth rate under different sunlight and temperature conditions.

Based on these results, we have inferred:

* That the identification of algae collected at Toda rowing course are
assumed to be blue-green algae, based on DNA analysis.

* The results are caused by the extracted pigments by column
chromatography.

* Further examination of the extraction methods for pigments such as
phycoerythrin are needed in the future, which is abundant in red algae
and cannot be extracted by the extraction methods we have used in this
current experiment,

6. References

New analytical method for pigments in seaweeds:
https://drive.google.com/file/d/13QFLnEmkPy t4yCe8RrHP6
3ti3 Bc6ME/view?usp=classroom web&authuser=0

Red pigment extraction method:
https://patents.google.com/patent/IP4225739B2/ja

Shimada Laboratory (Plant Phylogeny and Evolution):
https://www-p.sci.ocha.ac.jp/bio-shimada-
lab/ex_protocol/pr Olbaiyo.html

7 . Acknowledgments

| would like to thank Dr. Shimada for providing the cultivation
procedures, nutrients, and seaweeds from which the
cultivations were made, as well as for his advice, and to the
other researchers who assisted us in the research.

-35 -




MEMBERS :Hashimoto Saki

In recent years, Japan and the world have been
suffering from a shortage of natural resources. In
addition, extracting energy from existing mineral
resources emits large amounts of greenhouse
gases. Therefore, we have decided to

turn our attention to renewable

sl amoura
Compasants

energy sources. Biomass P N
resources is a form of f = \
rem‘awahle energy thatis == |
available regardless of g =

geographical conditions. In the
process of bioethanol production, lignin, the main
component of wood, plays a supporting role in
wood and is not easily decomposed by
microorganisms. Therefore, we decided to conduct
research focusing on efficient decompaosition
methods for lignin in ethanol production.

In the natural world, mushrooms are known as
biological species that can decompose lignin. Thus,
it would be possible to decompose only lignin by
using white rot fungi ( such as shiitake,king oyster
mushrooms, flammulina velutipes, and oyster
mushrooms ), which have the highest decomposition
ability among mushrooms. In addition, previous
research has shown that after white rot fungi
decompose lignin, they begin to decompose
cellulose and hemicellulose, and it takes four to
eight weeks for these decompositions to occur. Thus,
the timing of decompaosition of lignin alone during
this period would vary depending on environmental
conditions such as humidity and temperature. Thus,
there are differences in the speed of decomposition
and the way the mycelium spreads depending on the
size of the wood chips, such as broad-leaved trees
and coniferous trees.

Preliminary experiments observed the
spread of mycelium and obtained data
on the differences between conifers
and hardwoods and on the fineness of
sawdust. Then, based on the results of
the preliminary experiments, a control
experiments will be conducted using
the appropriate type and fineness of
wood.

Ogawa Kana

Decomposition of Lignin by White Rot Fungi

Handa Kodai Tajima Arata Kato Ryota
OPreliminary Experiments O
(1) Prepare two sizes of coniferous (pine) and hardwood
(ayous).Prepare two different sizes of softwood (using
pine) and hardwood (using ayous).
1. Wood chips from electric saws (granular: 50pm~1mm
or more)

2. Belt sander wood chips (Powder: 3um~less than 1Tmm)

i
¥ o

2 il
2 AT e
€

pinetree
Electric saws

pine tree
Balt sander

i 'f?‘

v AEIEA

_ F (b _
(2) White rot fungi, which are known for their high
decomposition rate, are used, and wood chips are placed
on top of the mushroom bed. At this time, the white rot

fungi and wood chips are placed in the insect cage at a
ratio of 3:1 by volume.

(3) Mist them once every two days to keep them moist and
humid.

(4) Measure humidity and temperature regularly and
monitor the spread of mycelium.

O Main Experiment O
(1) Prepare coniferous (pine) mixtures.
(2) Place the white rot fungus and the powder in a petri
dish. (Same as in the preliminary experiment)
The locations (3) were divided as follows and
environmental conditions were changed, and mycelia
were spread over a period of 4 to 8 weeks (same
procedure as in the preliminary experiments (3) and
(4)).

1. Direct sunlight

2. Aplace that is in the shade and does not receive
sunlight * From the preliminary experiment, it will be
carried out with a humidity of 80%.
(4)From the fourth week, the amount of lignin is
measured every week to check the degree of loss.
(OMethod for Measuring the Amount of LigninO
TBPH ( Tetrabutylphosphonium hydroxide ) is used.

[TBPH: Tetrabutylphosphonium hydroxide ]

A type of compound called an ionic solution that is
odorless, easy to handle, and known as a liquid that
dissolves wood.
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[TBPH Method]
Wood Chips

Heating in
Pressure Cooke

Centrifuge

Supernatan _
CH,COOH ,
@

Neither the pine nor the ayous granular
grew mushroom beds. There was a lot
of mold growing on the ayous powder.
The powdered pine wood was covered
with mushroom beds and solidified.

Since a lot of mold grew on the powdered
ayous, it is thought that mold was more
likely to grow on broad-leaved trees than on
coniferous ones, powdered wood than
granular one. Based on this, it was
considered that powdered coniferous trees
are most susceptible to the growth of white
rot fungi.

In conclusion, good results were gotten.

The experiment will be conducted as follows.
Powdered pine will be used.

The results of this experiment will be used to
determine how much sunlight affects lignin
degradation. Compare the amount of lignin after
1 week, 2 weeks, and 3 weeks to determine
when lignin decomposition becomes active.

BMOKES
https://www.maff.go.jp

R =2 5
https://www.lignin-society.ip
EFFT
https://www.rinya.maff.go.ip
ERIRKZE
https://www.teu.ac.jp

It 8 BB F A TR
https://www.forest.rd.pref.gifu.lg.ip
YR EHRRP
https://shizudai-biological-chemistry.labby.jp
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Research Objectives What is Galleria mellonella ?
If we can identify the environment in which the It is a moth species called Galeria melonella.
larvae of the Galleria mellonella can efficiently Its main food is beeswax which is substance used by bees to
decompose plastics, we will be able to make their hives. Beeswax is composed mainly of Wax ester,

which is composed of carbon and hydrogen atoms linked in a
chain. Since the intestinal bacteria of the larvae of the
honeycomb moth can decompose this "wax ester", it is

problem. possible to decompose polyethylene(PE) and other plastic

composed of polymers with a similar structure.

decompose plastics and possibly other materials,
thereby improving the environmental pollution

Experimental

. Place the experimental equipment inside the artificial weather machine, which is a machine that can
adjust the temperature and light intensity. For the experimental device, a breeding container such as
a beaker is covered with clay to make a hole for the measuring instrument, and a petri dish is placed
inside. In the device, 30 Galleria mellonella are placed in each of they. (We removed the larvae from
the Honeycomb for one day to leave them hungry.)

Prepare three types of water in an artificial weather device set at a constant temperature of 93.2°F
(34°C) : one that always fills in water and keeps the humidity at 100%, one that first adds water and
adjust these humidity (about 40~60%), and one that puts silica gel without water and keeps the
humidity close to 0%. (93.2°F(34°C) is the average temperature inside a beehive.)

Cut the polyethylene(PE) into 50 mm X 50 mm squares and put them in a breeding container.
Humidity and temperature sensors are used to record for one week.

Estimate the amount of food eaten from the area of the plastic and consider the difference in the
amount of food eaten at the three humidities.

. Conduct a similar experiment by substituting polyethylene with other plastics.

Hypothesis

According to the references, it is known that
the humidity inside the beehive, which is
mainly inhabited by the Galleria mellonella,
is almost 90%, so as the humidity increases,
predicted that the honeycomb moth will
consumemore plastic.

cp

hermo - hyg;mméfor
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Experimental results

The larva did not eat any pieces of plastic and
pupated. After that, we conducted three similar
experiments, but in each case, the larva did not eat
any plastic, but made a cocoon, and some of them

pupated. Some of them became adults. There was
no cannibalism as in previous experiments.

Inspect

It is possible that the larvae were fully developed,
prioritizing the next stage of development over
eating, and that they were not interested in food and
moved to pupating or cocooning behaviors naturally.

Future Plans

During this experiment, we were able to obtain a large number of cocoons created by
the larvae of the honeycomb moth. It was confirmed from the literature that silkworm
cocoons have the function of blocking UV light. Therefore, we will experiment to see if
this can be reproduced in the cocoon of the Galleria mellonella . If this experiment is
successful, it could be used as a substitute for silkworms and be offered at a lower
cost.
In addition, we will identify enzymes that break down plastics from intestinal bacteria
using agar medium and investigate what kind of environment the enzymes can work in
efficiently. If this experiment is successful, it could make the decomposition of
plastic waste more efficient.

Bibliography
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NATIONAL GEOGRAHIC.T SAFYVIBNDIRERR : https://x.gd/buM5
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Nature communications . https://x.gd/0bQxu
NF )R HDOEREEBhBR : https://x.gd/1EFLEo
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Adsorption of Carbon Dioxide Using Porous Solid

Group H: Tonegawa Aoba, Ryota Nagai, Raichi Nikaido, Yuma Matsuda

Purpose of the Study

Examine the well-known problem of global
warming, which is primarily caused by greenhouse
gas emissions. It aims to explore how solids found
in nature can absorb carbon dioxide.

Materials for the Experiment

Porous solids used in experiments:
* Molecular sieve

= Zeolite

* Charcoal

* Unglazed

What is molecular sieve?

It is a type of synthetic zeolites, specifically a
crystalline aluminosilicate that contains
relatively high amounts of aluminum.

It has uniform micropores and becomes an
adsorbent for desiccants, ion exchangers, etc.

In this study, we use a molecular sieve with a
pore size of 0.35 nm, which allows it to adsorb
substances with a diameter of less than 0.4 nm,
including H,S, CO,, C;H,, H;0, and others.

What is Zeolite?

A group of minerals known as Hydrous
aluminosilicates. They contain alkali or
alkaline earth metals. Zeolites have a unique
structure made up of an anionic skeleton
with regular channels (tubular pores) and
cavities.

Laboratory Instruments

= 100ml Erlenmeyer flask

* 50ml cylinder

» Tube - Tube stopper
 Evaporation dish - Straw
« Writer - Digital Scale

= Carbon dioxide cylinders

Experimental Procedure

1. Crush the sample.

2. Heat the flask and weigh the device
to remove water vapor in the flask.

3. Place the crushed sample into the
flask.

4. Heat the flask again and weigh the
device to remove water vapor that may
enter the sample and any that is
adsorbed on it.

5. Put carbon dioxide in the syringe.
6. Add carbon dioxide to the flask and
let it sit for about 1 minute.

7. Use the syringe to remove any
carbon dioxide that has not been
adsorbed.

8. Weigh the device again.
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Experimental Results

Maolecular sieve [crushed Mole |zeolites  [Charcoal |Unglazed

70.71 |70.67

70.79 76.58

73.45 80.27 71.52  |1386
736 50.38 7159  [739
275 3.69 3.03 0.81 [319
0.25 Jo Jo11 007|004

Amount of CO2 adsorbed per gram of sample

0.080809091 S
0.088419753

0.03630363
0.029810298

s I I
Molecular sieve  crushed Mole eQlites Charcoal

Discussion

0012539185

Inglazed

The results showed that the amount of carbon
dioxide adsorbed per gram of ready-made
molecular sieve was higher when tested in its
original form compared to when it was crushed.
This suggests that crushing may have damaged
the original pores.

Interestingly, charcoal exhibited a similar level of
adsorption to the molecular sieve, indicating that
it also contains many pores that match the size
of carbon dioxide.

Future Prospects

- Since the experimental method has just
been fixed and the number of trials is
limited, future work will involve repeating
the experiments for better accuracy.
At this stage, we only crushed each
substance, but we will also explore the
effects of using particles of specific sizes.

= Additionally, we plan to experiment with
other types of unglazed pottery with
different pore sizes, as well as
diatomaceous earth and diatomaceous
shale, which have pore sizes intermediate
between zeolite and diatomaceous earth.

Bibliography

Q1. What is Zeolite? | General
Incorporated Association ...
https://jza-online.org/about/q1/

70955-01-0 - Molecular sieve 4A 1/16 -
Molecular Sieves ...

https://labchem-
wako.fujifilm.com/jp/product/detail/WWO1W
0113-0608.html

Wakkanai Formation siliceous shale (so-
called Wakkanai diatomaceous earth)
https://wakkanai-
brand.jp/chiikishigen/c04_wakkanaikeisou
do.html
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Changes 1n saliva secretion due to umami and the four tastes

Ishida Miku Urasaki Natsuki  Muro Mizuki

_ » Umami(MSG) only solutions at the threshold

concentration.

Identifying tastes and temperatures that

increase saliva production which is important + Solutions with umami added to basic

for oral care in high school students. tastes(salty, sweet, sour, and bitter) at the
threshold concentration, varying the ratio.

+ The above two types of solutions, chilled to

10°C
_ - Both room temperature and chilled solutions

Saliva acidity was found to be higher than in with a concentration one unit above the threshold.

previous studies of senior students, also #Room temperature for the taste solutions
sweetness and bitterness were found to increase. will be set at approximately 25°C.
salivation at higher temperatures. Based on these

results, we hypothesized that saliva secretion #While our seniors used bittern as a bitter
would change with temperature change. From solute, we will be using caffeine.
references(1)and(3), it was found that salty {A pre-experiment questionnaire will be
bitterness is more palatable at low conducted

temperatures . This led us to believe that salty ; —

and bitter tastes increase secretion in that We will collect data on participant’-taste
condition. preferences to examine the relationship between
In addition, references(2)and(5) showed that these preferences and their individual thresholds
umami has an inhibitory effect on saltiness. and changes in saliva volume.

Therefore, we considered that umami could

safely increase saliva secretion. Furthermore, To protect the privacy of participants, all data will

from reference(4), it was found that umami has be numbered and kept private.
an inhibitory effect on saltiness. From the above, Before the experiment, participants will be
we assume that umami interacts with the other provided with a consent form.

four tastes, and we expect change in saliva

; o : This form outlines the experimental procedures,
secretion to occur as a result of this interaction.

including the possibility of experiencing
discomfort when tasting bitter or sour solutions.

Participants will be asked to sign the form to
indicate their willingness to participate.

A concentration table will be created(partially
using a senior’s data) to determine the
threshold. Participants will be asked to hold a
taste solution at the threshold concentration in
their mouths for one minute, and the increase
in saliva will be measured.

We will prepare 28 taste solutions, These will
include:
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This time, we conducted a preliminary experiment
to create table threshold values from June 14th to
September 13th. The venue was our school's
experiment and lecture room (average
temperature: 25.6°C, average humidity: 61.4%).

{Threshold results)

- Room temperature

sweetness |bitterness salty |a

LI 0.800 0.0625 0.200 0.00800 0.0400

+ Low temperature

sweetness bitterness salty |acidity savory

GG 0.900 0.0625 0.200 0.0100 0.0400

+ 4 tastes plus umami

taste sweetness, bitterness, salty, acidity,

combination

savory savory Savory savory

0.0100
+0.0300

0.0800
+0.0300

threshold

+0.0400

The threshold results show that sweetness is least
perceived at room temperature and low
temperature, and that even with the addition of
umami, sweetness is similarly less perceived, as
well as savory. Compared to the previous study,
there is a difference in the thresholds for
sweetness and acidity, but this is thought to be
due to individual differences. The difference in
thresholds for bitterness may be related to the fact
that the sample used was changed from bittern to
caffeine.

We plan to conduct experiments on subjects from
mid-October to early November, and process the
data by late November.
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