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Comparison of Antioxidant Effects of
Potato Peels in Korea and Japan

Introduction Result
A~ L- Y . ot e ave e I avsm et o 143 o ot
'IHI";-' I\II’:.']HI' l..IJﬂl.. I...I'LII.CI UDS 11aves NIIrTZall L';-'ﬂlll Igave EUL I’;“.}L.III.IIIE

Antioxidant effects. We thought number.
there are differences between Japanese team will experiment as
Japanese potatoes and Korean soon as getting DPPH.

one.
The Antioxid Skin Antioxid
_LPUF Ll fi“u:“:f""“ E#et:t condition ;E?ftent
Find which potatoes has a ethanol
higher antioxidant effects. 0% 75% Baked | 85.2%
35% | 83.8% [ Skin
Hypothesis -
Between Japanese and 70% 85 39 ;?jen 30.5%
Korean potatoes have a
difference of antioxidant effect. 99% 83.1% qug,;;urm 88.29%
Methods
1, Prepare baked potatoes, frozen
one, natural one, sprouted one. .
[ If posaible] CD”CIUS|D”
2, Peel them. among baked potatoes, frozen
3, Make ethanol aqueous solution. Potatoes, and natural potatoes,
4, Soak them. frozen potatoes have the highest
5.Filter them. antioxidant effect.
6. React with DPPH. Also, The higher the

concentration of ethanol, the
higher the degree of antioxidant
effects.

T, Measure absorbance.

For our future pian

We will do the first experience as
soon as possible.

After that, we will do the same
experiment with different types
of potatoes.




The Comparative Experiment of Vitamin C Between Vitamin
Drinks in Korea and Japan Using Titration of Vitamin C

Introduction

We aim to conduct a quantitative analysis of Vitamin C
based on the understanding of redox reactions.We will
measure the Vitamin C content in beverages sold exclusively in each
couniry, as well as ong beverage commonly $old in both Japan and
Korea. The concentration of Vitamin C will also be checked to see
whether it matches the information on the beverage labels,

The beverages sokd exclusively in Japan is: Malch. The beverage
sold in both Japan and Korea ara: 1.Pocar Sweal 2.0ronamin C,
We will conduct an initial test, followed by a second test 1o
re-evaluate the accuracy of the results. Afterward, we will perform a
comparative Sludy using the: resulls from bolh Japan and Konea (o
examing any differances.

Purpose

Redox reactions are part of the standard high school
curriculum in both Japan and South Korea, Through this
experiment, we aim to deepen students' understanding of
redox reactions in both countries. To analyze the guantity
of Vitamin C, we will perform an iodine titration and
ultimately compare the Vitamin C content in beverages
from Korea and Japan.

Methods

Titration was performed on the following beverages:
Pocari Sweat, Oronamin C and Match,

We performed titrations on six samples of each beverage
over a period of one month. First week, we learned how to
do the experiment and tried for the first time. Second and
third week, we did the rest of the experiments. At the last
weeak, we calculated from the results of the expeariment,

next experiment

We have completed the planned experiments, but we want to repeat the
experiments as much as possible to ensure the accuracy of the results.

Result

We wera able 1o oblain results for Oronamin C and
MATCH.

*Far Oronamin C, the Vitamin C concentration was 3
mg fewer than indicated on the label,

-Far Match, the concentration was 15 mg higher than
the label infarmation.

* Experimantation on Pocari Sweat is ongoing. We belatedly
realized that Pocari Sweat (as produced in Japan) is not infended
far Vitamin C intake Although Vitamin C is listed on the
beverage label, we detecled 52 mg during our
measurements. However, the actual amount of Vitamin
C was not specified, so we were unable to compare it.

Conclusion

After performing titrations on the three beverages, we
found that the Vitamin C concentrations in Oronamin C
and Match showed slight differences compared to the
information on their labels.

In the case of Pocari Sweat, the presence of Vitamin C
remains undetermined. We plan to adjust the
concentration of Polassium lodate (KIO) in fulure tests.




The Differences of Earthquake-Resistant design
between Korea and Japan
Introduction & Purpose

80% of Korean buildings have low earthquake resistance structures named piloti structure. In
addition, liquefaction phenomenon was observed for the first time in Korea in the Gyeongju
earthquake in 2016. If liquefaction phenomenon occurs, there is a risk that the building will tilt.
Based on these two facts, the purpose of this experiment is to improve the safety of buildings
with a piloti structure in the event of liguefaction.

Methods

<Preparation>

1.Make model houses using plastic corrugated board, skewer, and adhesion bond.

Prepare two ordinary ones and one with reinforced columns to imitate the
earthguake-resistant design.

2.Make two kind of ground in a plastic bottle.

One made of soil only, the other made of soil with water to cause liquefaction.phenomenon.
<experiment>

First, stab model houses in two types grounds and fix these to a dolly and shake for 50 seconds.
Do this for 5 times. Change the model house to one with pillars and do in the same way.

Result

Soil only Soil with warter(liguefaction)
Ordinar | The model house swung Before liquefaction, the model house shook less than ‘original
¥ violently and little by little and anly soil'.
diagonally. After liguefaction, it shook so that it was swayed more
the shaking stopped it returned | diagonally than ‘ordinary and only soil'.
to its original position and it tilted | After the shaking stopped, it tilted and floated off the ground.
a little.
With The model house swung a little Before liquefaction, the shaking was similar to "ordinary and
pillars | sideways. only soil’.
When the shaking stopped it Afller the shaking sThe shaking after the liquefaction was
returned to its original position and | more severe than ‘ordinary and only soil'., but less severe
it tilted only a little. than 'originary and soil with water’.
Also, after the shaking stopped, tilting of model house was
more severe than 'nomal and only soil’, but not more severe
than 'ordinary and soil with water topped, it leaned and
floated off the ground.
Conclusion Next exp be eriment
With and without pillars, the tilt and swing of the :From Conclusion(1)—Make up the weight of

model house, with or without water, were smaller and 3|l model houses and do experiment .
more stable with pillars. The difference was large when . pifferences of earthquake-resistant design
there was water. of traditional houses and earthquakes

—The safety of the building can be improved by having .
pillars, and that it is more effective when liquefaction ;ESIStanCE standard between Korea and
apan.

OCCUrsS,
#1t is not known whether this stability is due to the
presence of a pillar or the weight of the pillars.- - (1)
References

https:/fwww.bosai.yomiuri.co.jp/bizfarticle/ 140787 paged=2
https:/ fwww.ikezawa-tsushin, jp/blog/chishikif 13954 18~ text=



Differences between smart farm in Korea and Japan
-About new pest control methods-

Introdu n and Purpose

In recent years, the aging of the agricultural population and the shortage of workers have become serious
problems Therefore, smart farm is being introduced.

For example, harvesting robots, agricultural drones, and field monitoring. —— m [

e

We worked with a Korean students to investigate the differences
between smart farming in Japan and Korea.

We conducted experiments on pest control, which has been
identified as an issue for lapan.

Experiments and Methods

Based on the data of need from the Ministry of Agriculture, Forestry and Fisheries, pest control is
largest need. Currently, many pesticides are used, but they are known to have a negative impact on the
environment.

This experiment refers to a "control method using low temperatures in agricultural fields that focuses
on pests and diseases” and suggests or shows the possibility of a new control method.

b d
i
1
i
o

The experiment was conducted under the following conditions, and data was collected for 10 strains
each. The plants were grown in an artificial weather equipment and cooled in a deep freezer.

the plant Radish : Raphanus sativus var. sativus
the cooling temperature -35°C

the cooling times 0s, 305, Imin, 2min, and 3min.
the soil GREEN TECH's soil

the cooling timing 10 days after germination

The experiments have 3steps. 1.Planting and cultivation 2. Cooling 3. Observation
As a follow-up, we measured the length of the radish.

Results, considerations and future outlook

The diagram on the right, which shows that plants do not grow - Ridish Grawth Graph
in length under conditions other than condition (1. -
However, in candition (2), clear growth of leaves could be m — e
observed. In condition (3) and (4), it was observed that the 1= S
stems other than the root became thin, and the leaves shrank. 'Ep : —iicn
- — i
From these results, based on the graph and observations, it »
1%

can be inferred that the maximum time for which growth can LR 138 1 X TR 2. 2
be continued after cooling is one minute.

Growth temperature average  23.3°C

For the next experiment, | would like to do the following: Growth Hurnidity average 7579 %
1. Create a guide to measure growth other than length. After cooling image

For example, total leaf area, number of leaves, mass, etc. Conditicn 1,3
2. Uniform the cooling time to 1 minute, and change the timing of (left side]

Condition X, Z
[right side)

cooling and the nutrients in the soil.

Research flow past and future

In August and September we learned about the differences between Korean and Japanese
smart farms from the surveys. In October we planned experiments and a preliminary
experiment was conducted in Movember, Using what we leamed from experiment, we plan to
conduct main experiment in December and discuss the results obtained.

References

B#AES 2=—FR¥E hopsy Swww maff.go.jp/i kanbo/smart/
MirAEEd ARMESAGS N S EHFGEE (SEER)

https: S www. maff.go.jp/i kanbo/kihyo0 3/ gityo/g_needs/R3_technical needs.himl
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Caramelization Reaction Mechanism of Glucose

Chiba Municipal Chiba High School, WSC2

(1) Objective
Clarify the caramelization reaction mechanism of
Glucose(Glc). -

[ree 1+)

(2) Hypotheses

Figure 1 Df+)-Glucase

1. Intramolecular dehydration — HMF*!
2. Intermolecular dehydration — A polymer
# ] : HidroxiMethylFurfural

(3) Experiment 1
Examined the change in color and mass.

Methods

Heated 1.00 g of Glc in 20 aluminum cup on a hot
plate in 250°C and collected*?, The recovered
material was observed and mass was measured.

= 3 Heating time is 1.2,3,4,5.8.11,14,15,20,30,40,50.60, 70,580,490, 100,130,160
minutes, respectivaly.

Results

The color turned brown and then approached black.

Lo

180

-20 30 20
Time (min)
Figure 2 Change in mass

130

(4) Experiment 2
Examined the reducing power of caramel

Methods

Added 2mL of Feling's solution in
0.01g of the powder made in
Experiment 1 and heated by burner.
Results

Red powder thought to be oxygen
copper occurred in All samples, Fgure 3 Fehring's solution

(5) Experiment 3
Examined the change of features of caramel

Methods
Made 24.4% agueous solution
with the powder made in

Experiment 1 and did TLC*34,

#3 : Used I-propancl: Acetic Acid: Water = 4:1:1
salvent a5 expansion solvent

4 ; Used Fehling's solution and KMnQ, reagent
&% indicators.

Figure 4 The state of TLC

Results

short o heating time J» long
. — ——
~14min 20min -~
Figure 5 Relationship between heating time and spot location
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(6) Consideration

(D0 ~ 14 minutes

The polymerization of Gle occurs mainly by
intermolecular dehydration. Substances with big
molecular weights are not reducible,

@ 20minutes ~
Substances that had previously arisen either
depolymerize or become less polar.

(3 Throughout the whole reaction
Browning substances always contain reducing
substances.

(7) Future Outlook

+ Dialysis to survey if the molecular weight change.
« Do TLC using low-polarity solvents.

References : Miyu Fukucka etc. A ¥ O =2 @A F Ak EO L S 23T Lo 2018 EHELE.

Kimiko Ambu. k2% 0 B EE. 1984



Plasma Jet

Chiba Municipal Chiba High School

WSC2

Purpose
Current Electrical Conductivity Modification
Plating of ,
coatings lon Pouring

- Disadvantageous
for the biggest details

* Itis very expensive

Methods

It outputs 10V DC from the power supply and
converts it to 300V AC at a high frequency by
inputting it to a power inverter. Then, an electric
current is passed through the gas to generale
plasma.

“I's as cheap as 3000
yen

Plasma Jet
- Advantageous for the

smallest details

Manufacture device

A plasma jet is used as the mechanism, and a
dielectric barrier method (DBD) is used for
plasmaization. Plasma jet is a mechanism that
injects plasma from a nozzle, and DBD is a plasma
production method that uses an electrical discharge
generated by covering an insulator with an
electrode made of metal.
Material of the device
- Glass Tube — Insulator and nozzles

(CTE33, QutsidegpBmm,Innerg1.5mm)

- Copper Tape- electrode
-Oxygen gas— Plasma Materials
The current and wvoltage of the device were
measured by the circuit shown in Figure 1 V1 is the
voltage measured by dividing the resistor with R1 =
1 MO and R2 = 10 K0Q. V2 is the current obtained
from the calculation of R3 = 100 .

Copper Tape

Glass
Tube

Power
Inverter

R} R1

L

Figure 1 Circuitry

Results
Since the light emission and sound at the time of
plasma generation could not be confirmed, it is
considered that it did not occur.
Improvements

Since 3.0 kVM/mm is required for discharge, it was
necessary to further increase the pressure or
reduce the gap. Further, when the discharge
between the conductors was confirmed, it was
considered that further pressure boost is necessary
because it is very small as shown in Figure 2 and it
iz very difficult to create a gap of this degree.

Figure 2
Discharges between
conductors

Outlook

First, | would like to improve the device. Then, |
would like to evaluate the ability of the device
created by decomposition and hydrophilization of
organic materials, and try the electrical modification
of metal surfaces.

References
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Dose Kelp Make Our Hair Stronger

Chiba high school

Purpose

Since shampoo and treatment containing seaweed
ingredients are sold, it is investigated whether applying
seaweed ingredients has the effect of protecting hair or
repairing damage.

Hypothesis
Damage to hair is repaired by applying an extract of kelp

containing a lot of alginic acid having a moisturizing effect.

Extraction of kelp extract
(THot water extraction residue 50 g (0.5 molfL 250 g of
hydrochloric acid) of dried hydacombs cut into 1 cm width is
heated for 34 minutes.

(Z)add hydrochloric acid to reach 1.0 monl and heat for 40
minutes.

@ The pH was adjusted to 4.5 with municipal water and sodium
carbonate.

@ Cellulase and pectinase were added and decomposed at

45" € for 24 hours.

(51t was heated at 80° C for 20 minutes and the enzyme was
deactivated.

(B) Meutralized to pH 6-6.5, and then pas

Prepared hair

Hair A {black): Mormal hair
[Hair that has not been treated with drugs such as hair color or
perm)

HAIR B (brown): HAIR HAIR HAVING ONLY HAIR COLORED

Hair C (blue): hair with bleaching and colaring

Heat treatment
Heat the prepared hair with a 190° C hair iren 30 times for 2
seconds.

Result 1 (tensile strength)

Tensile strength of hair [average of 10 tests)

¥

. bawl hat

*Hair A is hard to cut when applying kelp extract, but hair
without treatment becomes the strongest.

-Hair B has the strongest strength when kelp extract is
applied.

-Hair C becomes the strongest when only heat treatment is
performed.

Result 2 (microscope)
The surface structure of each hair was observed and

compared using liquid adhesives,

A 4

There were differences in the appearance of each hair's
surface.
& small hole was seen in the hair C.

Consideration
As for the result 1, when applying kelp extract

As the strength of the hair A is increased compared with
that of the hair having thermal damage, it is considered
that the component contained in the kelp extract acted
on the surface of the Virgin hair. However, since it
cannot be restored to the original hair strength without
damage, it is thought that the strength cannot be
increased to the original state.

Hair B is considered to have an effect on hair color
because of its increased strength. Accordingly, in the
case of the condition of the hair B, the kelp extract is
considered to strengthen the hair.

As the strength of the hair C becomes the weakest, the
kelp extract has no effect on the hair subjected to
bleaching treatment, and on the contrary, it is easy to
cut.

Compared to the other two hairs, hair C has less
strength than other hairs. Hair C is thinner than others,
50 it is thought that the strength of hair C is different.

Qutlook

Each country has different hair characteristics, so | compare
them with Thai hair.

A state of the surface of hair coated with heat treatment
and kelp extract is observed by using a microscope.

In arder to check whether the ingredients contained in the
kelp extract have an effect on strengthening the hair, apply
a solution containing no kelp extract and examine the
strength.

reference
Method for producing kelp extract
https: tent le. tent/IPA01778IB2[a

Causes of hair damage https://school.gifu-net.ed.jp/ena-
hafssh/R0dsshf4c2/22 241 pelf



Deodorizing effect of

Houttuynia cordata

Chiba Municipal High school

Introduction
I visited grandparent house and I found
Houttuynia cordata in the rest room.

1!
Q. Why it put on here?
A. It's has deodorizing effect.

1 became interested in it and I came to
want to find out whether that was true or
not.

In this research, 1 focused on the
deodorizing effect of it on ammonia.

Purpose
To check if there is deodorizing effect on
Houttuynia cordata.

Hypothesis
Houttuynia cordata has deodorizing effect.
Experiment (tools)
Qols
Method . syringe
/ + stand

« bottle of ammonia water
[concentration 8%)
- 500mL beaker
+ ammonia concentration
measuring Instrument
- plastic film
: « Houttuynia cordata leaf
@Dsetting the tools.
@remove 8mL of ammonia gas
from bottle ammonia water
with a syringe.
(the part of a bottle of gas
that has no liquid)

@put the gas into a beaker. | |

@measure ammonia concentration

With a measuring instrument for
concentration for 500 seconds (100 times
every 5 seconds)

@conduct four experiments: without leaf
and with Houttuynia cordata leaf and two

kinds of plant leaves.

Result

no leaf

o 100 200 300 400 500

concentration(®)
)
o
: ]

time [s)

with Houttuynia cordata leaf
]

40

0 T —

Concentration(%)

o &
o 100 200 200 400 SO0
time L5
with Oxalis leaf

__ &0
-
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8 ﬁ
= 20
= L]
@ ol
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L=

Time [ 5]

; With Chenopodium album

&

z

E 40

o2

% a0 @

E [ ]

.“E' 0D e

E 0 100 200 200 400 S00

time [ 5

Conclusion

Deodorizing effect of Houttuynia cordata
on ammonia is recognized.

Also other plants may have deodorizing
effect.

For the next research

I will do more experiments on plant
other than Houttuynia cordata to check
if the deodorizing effect is unique to
Houttuynia cordata.




Improving the design of sinks to decrease scattering

Chiba Municipal Chiba High School WSC2

Scattered water such as toothpaste, hand soap, and others cause a lot of stain and strange smell. Thus,
by renewing the design of it, | think that |can reduce the opportunity to clean a sink.

Preliminary experiment2
| observed the moment when water hits the | analyzed the flow of water and found the
bottom of asink. Also, | changed the amount reasons of splashing by taking pictures of it.

of water and the height at which the water
was dropped.

-

-

We can say that the flow of water can be devided into 3 terms.

| observed the correlation between
mass, height, and distance from the
center and the number of drops.

intensity of color = thehnumb-er of drops wateq
4

At the 1stand the 3rd phase, water was given a downward power suddenly
and formed a sphere. Then, when it hit the sink, a lot of splashes scattered.

- : n ase (Stable) : 3rd Phase
gy . :

E

" Bottom of the sink

1. The whole sink was splashed with water.
=| need something that can affect the entire sink.

2. "A sphere” makes a lot of splash when it hits the bottom of the sink
=If | can cancel the downward power to zero, | assume that
splashes do not scatter.

Based on these, | decided to use the structure of an air hockey.
In an air hockey, air is ejected from the board to create a gap
between the board and the disk, and the friction is minimized to
smoothen the movement of the disk.

i i surface <lmage of sink>
B}-‘ using this structure, | suppose | can cancel the power and

decrease the number of scattered water on the sink!

Future Outlook
| use physical formulas to find the actual falling force of a sphere and calculate the force needed to negate it




GRATINGS that Improve Drainage Performance Affected by Fallen Leaves

Chiba Manicipal Chiba High 5chool, WSC2

In Experiment 1, fallen leaves were used, but their friction with the
vinyl sheet required much water, To solve this, | replaced the leaves with
winyl gheet in Experiment 2. The purpose of this experiment is to check
the effect of the replacing.

A grating is a cover of street drain. This study
focused on the structure of gratings that prevent
drainage problems caused by leaves and dirt blocking
the grating. [ [—

R -

m I replaced the fallen leaves in Experiment 1 with vinyl sheets and
conducted a similar experiment
I thought that [ can find the improved structure of gratings by Follan legess sine Sire of downilring ta 6%
changing the structure of them as below. Verticality . ))} Vertieality o=
@ Change the shape, size, spacing, and so on of the bars, S Widih Adom Widih Lhem
» The size of the bumps on the surface changes, .
Lo - : T am 3 * Experiment 1
'(‘.hnngr to a dented grating suggested in previous study. : | o “ " l: : . g s Experiment 2
*The position where leaves accumulate changes. - ] ) ‘: 'I o= Experiment 1
e aww rvaa e "™iwoas s o Experiment 2
To check the characteristics of the accumulation of | cosauiaten |
fallen leaves in usual gratings.
E A It doez not directly affect the flow of water.
f ¥ - *B. ¢ They describe the characteristics of leaves
" 1 - LY.
n I downsized t-]'IE BT aung_f\-’b SM44-34 }.m 60% necumulation affecting water flow on grating.
and created with a 31 printer, pi—
.
m T ""5:.""':"" Ewen if fallen leaves are substituted with vinyl sheets, it can be
e i) i . L - v i
ADPx ; “b.:'h..; considered that there is no impact on the experiment results
T — ‘ w
Filament PlADMaker's original) _:nnr-‘--u wnda] made by
e

I verified the effect of 8 grating model of which bar space was changed.

u I created a model of a drain model with =

cardboard and covered it with a vinyl sheet. I also _ _ ) \%x
created a guide parts. I ercated a grating medel of which bar space was ;_:._.:‘\:\\k&oa
= 3 - I changed and had the same experiment as 505 ﬂ.-\‘\m
T
; _;. Experiment 2. ke -"',;\/‘-’“ o
7 7 / ’ Fi XA
= " S
= : = - s K
(72 1 [ p— ERED ¢ e s [ e of i sy} i o . & Experiment £
] - .

ﬂ I placed the model | ereated and placed a total of 'y R gl . = Experiment 3
39 leaves (collected from around the school) on the el - e I+ T me—— Experiment 2
drain "i“I' i m e e tiiLe w "iwgaas — - -Experiment3

A [, [ | PSSR | P——
R |,
SEE o]
T L1
— - . The narrower the bar spacing, the
oo P e - [ | [P .T_ . ;II:;T “;{ll;& water volume, the more lenves necumulate on the cdge
e e s et i 1 Be of the grating and the longer B,

[ + I poured water and stopped the flow when the
movement of the leaves stopped. I measured the The approximate curves of C  There was no effect of changes in
[Engths of A. B. and C. [ recorded the I‘QII].t-IIUIIS]"I'i.]J are similar in experiments ¢ bar spacing on changes in the
between the water volume and time et Toontion of secumniate.

E m ™ - & | Future Qullook

"= u
:1 -' ;.‘ - . 1_: ’ 1 will verify the effect of the grating suggested
e o an — ani in the previous study, which is a grating with a
b b : o - dent in the center, with the same experiment.

Ll LY . T

el St Tl T Then, 1 will summarize how to solve the grating
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. B As the water volume mu:.reaa-rd. the w |v.'11.h narrowed Ui B A DR S L B A R E M T B %R
= As the volume of water incrensed, the width spread. it pas e juin e ot go jp ariche e S TS _jowa, 56 ATE_ &% artichd-charis!
= As the water volume increased, the fallen leaves moved center, D RAEELAER LIELTL-F OO R

hi pe e et e jot. go jpfurcbejsceihe T2 _1L1 L V_snticketcharfal

o 1thought that all the water falls at the edge of the grating, M B D~ L= 23l VG M 4434
and the leaves cannot be moved conter, hitps e w w chubu- et os jplenmifsion_pdDvefmdd-54. pdl
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