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Decomposition Investigation of

Biodegradable Plastic by Different Plants
Kotaro Araya Saki Otsuka Yuki Miyazaki Suzuka Moriya

Summary plant leaves

‘Hypothesis,

. due to differences in plants

Research on decomposition of plastic by filamentous fungus adhering to

@ Filamentous fungus that live on the leaves of plants other than barley
can also decompose biodegradable in the same way as barley
There is no difference in the decomposition rate of filamentous fungus

Experiment 1 Making potato dextrose
agar medium and cultivation
of filamentous fungus

Result 1

Photo of
medium
after 5 days
of culture.

Cucumber Strawberry

Experiment 2 Durability test of
biodegradable plastic film

Method Measure the mass
of water 100 times when the
film is torn using the

device on the right

And calculate the average

Result 2 The Average is 731.0g

We consider that ...

Consideration 1

Biodegradable plastic is disassembled by
filamentous fungus because the durability of
biodegradable plastics in contact with
filamentous fungus weakened

Consideration 2

There is a difference in the decomposition rate
by filamentous fungus attached to plants
because cucumbers became less durable than
strawberries

Experiment 3Durability experiment of
biodegradable plastic film placed on a
medium in which filamentous fungus on
plant leaves were cultured

RGSUlt 3 Table Mass of water when film placed on

filamentous fungus on each plant
leaves were torn off

W 0 gl day 5 10 15 20 24
cucumber 660 560 530 500 180
strawberry 740 740 735 705 635
control experiment 731 731 731 731 731

(g)
800

Graph |*®
Of 400
Table

200

0
5 10 15 20 24

(day)

=== strawberry —e=@==cucumber e==control experiment

Experiment 4Observation of filamentous
fungus (x400)

Result 4

Both are
10 uym per
scale

LI [tz
Derived from
strawberry leaves

I €7
Derived from

cucumber leaves

Future tasks

-Increase the number of -Isolate and identify
experiments filamentous fungus
=Studies in other plants

SERBI. HIES . AR 2010%)
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Condition that prevents mold growth

Asahikawa Nishi High School  Ku lkeda, Ayumu Izumiya, Kai Ogata,
Sakuya Tamura, Kousei Sakurai

ABSTRACT

The difference in how mold grows (DVerification of the effects of the plastic wrap

when preserving food (@Verification the effects of the refrigerator

METHOD

*We chose coffee jelly as a medium culture place to grow up mold.

(DPlastic Wrap experiment

l>Opened all the cups of coffee jelly and divided them, one wrapped immediately, another wrapped
after two hours left open, the other, no wrapping.

(@Experiment with plastic wrap in refrigerator

l,Opened all the cups of coffee jelly, left them for two hours at room temperature, and wrapped them
divided them, one placed in a refrigerator, the other placed at room temperature

Fix camera and experimental object using
“Torezo-kun” (Fig.1.) and take a picture

Analysis software "Imagel)" measure the ratio of the areas to
compare.

Results and discussions

* Wrapping for a short period may lead to a condition suitable for mold growth.

*putting foods in the refrigerator prevents mold on foods from multiplying.

The best storage method of food, cover it with a plastic wrap and refrigerate.

Xperiment wi asStiC wWra unit; % E h pl f
perim p Y ; xperiment with plastic wrap in refrigerator
kind of survey starting date the number of survey area of jelly per area of mold after 3 days area of jelly per area of mold after 6 to 7 days kind of survey starting date | the number of survey | area of jelly per area of mold after 3 days | area of jelly per area of mold after 6 to 7 days
23/08/2024 E 0.09 0.0 231081202 A7 35,51
covered by food wrap after the jelly opening 06/09/2024 0.49 31
o 13/09/202 0.0( 0.0 06/09/2029 9 484 37.14
— o o normal temperature
averagq . I
23/08/2029 4.7 3551 13/09/2029 4 12.47 33.6
06/09/2027 4.84 37.19 averagdg 1 7.3 35.42
2 hours later covered by food wiap
13/09/2029 4 12.47 33.6 23/08/2024 E 0.0 0.0
averagdg 1 7.34 35.42
23/08/2024 E 4.3 50.09 . 06/09/2024 00 0.0
refrigerate
06/09/2029 8.79 49.03
Nocovered by food wrap and leave it alone. 13/09/2029 4 0.0 0.0
13/09/2023 q 4.82 76.4
averagq 13 5.94 58.49 averagq] 1 00 0.0

Proposal This experiment can be related to the twelfth of the SDGs, "Responsible Consumption and
Production". We instead of relying on preservation, we, as consumers, should not “buy
too much” nor “make too much”.
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Making a pinhole camera

~A camera that can make clear, 3D images~

Ryo kanno Daiya Sato Hanon Tanaka Ayaka Hori Kinji Nakamura

Introduction

We became interested in pinhole cameras.

We researched the pinhole camera to produce the one that can make clear, 3D images.

Pinhole Camera

A pinhole camera is a camera that uses a needle hole instead of

a photographic lens.It uses the principle of a “camera obscura” that

reverses and projects light captured through a needle hole onto a
screen inside the camera.

screen

E Dpinhole e

Experimental Method

1 We made a pinhole camera. [the material used was aluminum foil.] ~ _
We prepared a light and a 100cm ruler for the subsequent experiments.
2 We experimented while changing the distance between the pinhole

camera and the light , and between the pinhole and the screen.]

3 We took pictures with the camera to compare the image projected

by the pinhole camera. And we recorded them.

Experiment

We prepared pinholes of several
sizes 0.30mm,0.60mm,0.75mm,0.95mm.
We made them all 0.010mm thick.
We did some experiments with
these.

We prepared aluminum foil with
a thickness of 0.010 to 0.16mm.
The size of all holes is 0.30mm.
We did some experiments with

these. o m

ey

Y p 2 E =
L

Result and discussion

Experiment 1
A :Distance between pinhole and light is 20cm
Distance between pinhole and screen is 13.5¢cm
Pinhole thickness is 0.010mm
B :Distance between pinhole and light is 40cm
Distance between pinhole and screen is 11cm
Pinhole thickness is 0.020mm
Cases A and B looked clear.
Experiment 2
C :Distance between pinhole and light is 20cm
Distance between pinhole and screen is 11cm
Pinhole size is 0.60mm
Case C looked clear.
Experiment 3
Blue,Navy blue,Black

—They didn’t look

stereoscopic.
Yellow,Pink,Orange,White

—They looked stereoscopic. White background

If the pinhole is too
thin,it looks clear but
dark and if it is too
thick,it doesn’t look
clear but is bright.

If the pinhole is

small,it looks clear
» but dark and if it is

big,it doesn’t look
clear but is bright.

It looks
three-dimensional

» with warm or white
background and

stereo imaging

As shown in the figure below,
images were taken from two
directions with a pinhole camera,
and the two images were
stereoscopically viewed using the
stereo imaging method.We also
used yellow,pink,blue,orange,
navy,black,and white drawing
papers as the background of the
light sources to shoot. And we
conducted the same experiments.

1%
o6

Stereo imaging is to see two

images stereoscopically by
intentionally shifting the focal

points of the eyes back and forth
in the same way as humans see
stereoscopically with their two
eyes.
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Experimental Results of Different Components of Neutralization Method Soap

H.Ueda S.Uramoto M.Matusita K.Yamazaki H.Ryoke

Purpose

The main methods of
making soap are }
saponification and neutralization

Type of fatty acids
Lauric acid C11H23COOH
Stearic acid C17H3sCOOH

Moisturizing power Skin irritation

saponification—  high high

neutralization — low low

Using the neutralization method to make
a soap that is highly moisturizing and
less irritating to the skin.

Experiment 1

The best ratio of lauric acid and
stearic acid was researched using
salting out and filtration.

Stacid Stacid Stacid Stacid Stacid Stacid Laacid
10% 20% 25% 30% 50%  100% 100%

Iti t

e A O A

Iti t

mtiered X XA X

t

geoilting out O O O X O

Result & Consideration
salting out O -filtration X

= Sodium chloride remains in the soap

and does not dissolve.
—non foaming.

salting out O -filtrationO

=Contains less sodium chloride and

easily dissolves.
—good lather

persistence smin (%) 92.6 82.9 88.9 97.8 76.7 x 943 77.8 991
persistence 1omin (%) 74.1 80.5 88.9 93.3 674 x 943 66.7 96.4

Experiment 3
Measure bubbling and foam persistence
of soaps without salting out.

mn 105 108 9 9 86 x 106 9 11
smin 10 68 8 88 66 x 10 7 109
fomin 8 66 8 84 58 x 10 6 106

(DLa acid 100% @La acid 80%,St acid 20%

®@La acid 75%,St acid 25% ®@La acid 70%,St acid 30%

(®BLa acid 50%,St acid 50% ®St acid 100%

@La acid 80%,St acid 20%,Add glycerin before adding NaOH

®La acid 80%,St acid 20%,Add glycerin after adding NaOH
©Ordinary soap

Result & Consideration

The best soap — @

Big difference between @) and

@— Add glycerin before adding NaOH.
@®— Add glycerin after adding NaOH.

Experiment 2
Add glycerin to prevent drying.

Compare the soap with it and
without it.

Result & Consideration

- There was no change in lather
with or without glycerin.
=glycerin has no correlation.

- It was difficult to dry out.
= Glycerin has moisturizing

properties.

Conclusion

- Two or more fatty acids must be mixed.

- Stearic acid has long lashingfoam.

*Lauric acid tends to produce foam.

*Neutralization method does not require
salting out.

*Glycerin gives soap its moisturizing ability.

- After the glycerin is added, NaOH is added.
Then the glycerin can be mixed evenly.

Reference
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Effects of tastes on the human body

Yuma Yamada, Tomonori Inagaki,Shu Ogasa,Sho Wakita,Yuzuki Arisawa, Guidance teacher Takashi Ishimaru.

Purpose of research Asahikawa Nishi High School

We research the effects of tastes on blood pressure, pulse, and body temperature in order to find out foods that
could be useful in an emergency.

summary

The purpose of this research is to clarify the effects of tastes on our bodies and to make use of the results. In our experiment,
we asked 32 high school students to drink a mixture of water and the ingredients of the five basic tastes.We measured the
subjects' body temperature, blood pressure, and pulse for 10 minutes. As a result,we obtained significant differences in
maximum blood pressure 1 to 5 minutes after taking salty taste and 4 minutes after taking sour, sweet, and umami tastes.
Significant differences were also got for all tastes except salty taste 5 minutes after taking. In conclusion, salty and sweet tastes
affect only blood pressure, bitter tastes affect blood pressure and pulse rate, and umami and sour tastes affect blood pressure,

pulse rate, and body temperature. Experiment results

hypothesis Bitterness Sweetness |Acidity Passed time ( minutes)
body
blood pressure P p) p 2 P temperaturef 2 3 4 5
pulse o y 2
body temperature P p | p | p | p | Bitterness
Experiment Sweetness
Ingredients used Acidity P
tasteless : water
Saltiness  : sodium chloride Consideration
:The osmotic pressure of the subjects
Sweetness : glucose increased.=>Their blood volume decreased.=>It led to a
Acidity : citric acid reduction in their maximum blood pressure.
) ) Bitterness [:This affected the subjects’ sympathetic
Experlment details nervous system.=>Their pulse increased 5 minutes
Subjects: 36 men and women in the second year later. Their maximum blood pressure also

of our high school increased.Bitterness takes time to affect.

Test time: 10 minutes
(5 minutes before drinking- 5 minutes after drinking)
Method: Take 3% aqueous solution
(total 10g)

:Subjects relaxed.=>This affected their
parasympathetic nervous system.=>Their pulse rate
dropped.=>Their blood pressure dropped and body
temperature rose.=>We can assume their blood vessels
. have widened.

Experlment results :The result of the experiment is similar to
\éve anal);tzed our results Usding I't“eSt- the one with water.>Sweetness doesn'’t affect much.
ur results were expressed as “p”. . . .
The results of p<0.85( * )were Fc?:onsidered to have -The subjects were startied and their breath
significant differences. stc_npped for a moment.j)Thelr pulse.dropped one
minute later.Then their pulse rate increased.=>Their
blood vessels widened to prevent the blood

Graph example pressure from rising.2Their maximum blood

pressure dropped 4 minutes later.Then their body
Changes in body temperature during umami temperature rose because the blood vessels had
intake * * widened.

0.10

0.05

0.00 I.\‘['\.]/}\{ Significant differences were obtained in the increase in

-0.05 body temperature when taking Umami and Acidity.

-0.10 . ) =These two tastes are useful for hypothermia

015 LT Serseeeeneees @eevrrioiiiis o =

-0.20 3 B Wi .- .
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When all the conditions are fulfilled, the paper airplane that flies over
the longest distance is completed.
Ichihashi Kaito Shiobara Yuma Sunada Itto Seki Shutaro Yokomoto Ayuru

Infroduction

Find the flying far away angle and wing area. Go for the Guinness record 77.13m

/Hypothesis - experiment I
We believe that 40 degrees is an angle of
flying over the longest distance.
Reason—lt flies over a long distance when
the mass point is launched obliquely at a
velocity of 10m/s, in a height of 170cm and
in a direction making an angle of 40

Qegrees upward with the horizontal.

N/,

J

N

Hypothesis - experiment I

The larger wing area can fly over a long
distance.

Reason—The force of lift becomes
larger in proportion to the wing area.

Figure1
launch equipment (170cm)

/Experiment

(0°,10°,20°,30°,40°,50°,60°)
*The paper airplane uses the medium size.

(S144cm? M164cm?,L184cm?)
QGThe paper airplane throw at 40 degrees.

We flew the paper airplane by hand and the fitting device in a windless
gym.We measure the average flying distance of ten attempts under these
two conditions.We use the launch equipment at experiment.

(D Measure the flying distance at a different angle.

@ Measure the flying distance on a different wing area

~

/

Result

Angle and flying distance
€ (launch equipment-throwing by hand-medium size)

(6]
E’ 1200 LjL‘U

8 1000 826 21 " | 854

ig 800 690 ] 682 B 704
[ 620 598 613} 643} | | v
.'6 600 570 4 [ L) 5613 | 246]
2 w0 ‘ | : L " |
25‘ 200 i u | 1 ‘ | II
% . I |

g 0 10 20 30 40 50 60
o angle

[§]
< I flying device [ throwing by hand
Analysis

The flight distances from 0°to 40°
expand flying range because both the
launch equipment and the hand throw
become long gliding time. D

Result

Wing area and flight distance
(launch equipment-throwing by hand-40 degrees )

1032

HH
g &8s
8888
a

a

-y

~N

=

7

N B
8 8

average flying distance(cm)

small medium
wing’s area
H flying device Hand throw

~

Analysis

When wing’s area increases, both the

lift and air resistance area will

increase.Therefore, we think that the

ratio between the lift and air resistance
Qs optimal in medium wing area. /

[ References This flies well! Made the Guinness world’s best paper airplane

https://www.e-f.co.jp/blog/44/
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Let's Make Strongest Paper from Waste Ingredients!

Hayate Tanikwa Shunta Nakamura AtushiTakeda Keisuke Takahashi

1.Purpoe of research

Making paper suitable for various purposes
from discarded ingredients to suppress
discarded ingredients, deforestation, and
plastic prohlems.

2.Paper Making

@ We chopped the ingredients.

@ We put chopped ingredients, 15g of Sodium
Hydrogen Carbonate and 1.5L of water in a pot.

@heating @ for an hour and a h We kept alf.

3.Experiment

Method
We changed the amount of glycerin to 5ml, 10ml, 15ml, 20ml.

ot <

The paper was improved by increasing the amount of glycerin, up
to 15 mL.but It gets worse after that amount.

Reflections :

We think that the appropriate amount of glycerin to make paper is
15mi

@ We strained the heated ingredients.
® We added glycerin to @ and making paper.
® We put pressure on it and dried &.

Strength

= cabbage = Burdock = onion

Strength(kg)

3.Measurement items
@"Strength”

Fix the paper to the vise and measure the tensile
strength in a vertical upward direction.
@"Bending"
The average value of the number of times it was folded
and torn many times (n=3)
@"Brittleness" &@"Smoothness"
Copy paper was set realatively as the standard 1.
®'"Thickness"
| measured it using a caliper.

1.Experiment
Method

*The same ingredients were compared with different thickness.

Result

* Bending was imnrove; by reducing the thickness but the strength
has decreased.

*Depending on the ingredients the paper quality was different.
We found out that it was hetter to make paper with leafy

e

-1t is good to make paper out of leafy ingredients.

2.Experiment

Method

-Paper with burdock skin paper without hurdock skin were
compared. @
Result

-The use of burdock peel in paper making resulted in decreasing the strength
and the quality of the paper.
Reflection

-1t is hecause the larger the fihers, the easier it is to
separate them from each other.

glycerin(ml)

Method

We assumed that the strength and thickness of the paper are
proportional.lt calculated the strength with a thickness of
0.05mm. -

We compared them.
Result

Paper made of cabhage is good.

Reflections @

We think it's good to make paper with cabbhage
From these resuits, it seems to he good to make paper
from 15 ml of glycerin, 0.1 mm thick, and cabbage alone.

We would like to express our heartfelt gratitude to Dr.
Murosaki of Asahikawa Medical University and to other
teachers who gave us advice. We look forward to your

continued guidance and encouragement.
References
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~ Analysis efficient touring~ g;‘;:gsggiiamoga Ohnishi

We want to ride many attractions!!= Let’s think about an efficient way to go around.

Traveling salesman problem
The problem that given multiple points, which one is the

shortest of how we go around each other.

Total number of routes when there
are n points=n!
Ex)|5!= 1307674368000

To reduce the amount of computation...Think in terms of areas!!

5 Build a program using VBA Excel !!
Total distance traveled189.82

< Procedure for finding the route > @ 4Gy, BGa, 1)
(DDetermine the coordinates of each point AB =/ (0, —x1)? + (v, — y1)?
ccording to the actual map. @
Determine areas so that they do not overlap.

(3@Measure the distance betweyen points. P [ [ [ D gy [ [+ [E]]
(@Sort the distances with bubble sort.
< Calculation> <Rule>

A 5 T 5 1 & We define the first point as the beginning points. This area is the

first area and we identify the shortest route in the area.
2375 | 3260 | 4755 | 41.74 | [ \We define the last area and define the area which includes the

B | 2375 24.82 | 4513 | 39.60 nearest point in the other area as the next area and the nearest
0 :
¢ | 3260 | 2482 2040 | 15.16 Points the start of the next area. o
5 The last point in the final area is set as the destination .
47.55 | 45.13 20.40 5.916

In the end, we end up at the first area.

O T T
For ji =1 Tom

41.74 | 39.60 15.16 | 5.916

If Gi < i) Th
F G H ! J K L M N 0o s S, 5 ety
F K Sedsts(ii, ji) =2
11.94 | 45.78 | 60.25 | 61.10 3565 | 30.38 | 26.96 | 15.36 Rt 1
€ 11.94 34.37 | 48.58 | 49.24 L 35.65 5920 | 22.00 | 27.62 For i = LTomn o i is)
Next JJ Sts_olll, J) = astslit, J)
it 45.78 | 34.37 14.86 | 17.42 M 30.38 | 5.920 1678 | 21.70 | INext 1i
' | 60.25 | 4858 | 14.86 5.629 N ] 2696 | 2200 | 16.78 12.04 | [FF L5 0 T,
e For kkzm EW Ton>SteD EW )
! | 6110 | 4924 [ 17.42 | 5600 15.36 | 27.62 | 21.70 | 12.04 i gg{g(,‘n;g%ﬁ{ﬁim tt* 1)) Toen
sts(ii, = dsts(ii, kk +
< Future outlook> e dkts(if) '+ 1) = dstenin
o o e lext
¢ Consider how to divide the area where the shorter route Next
Is required. For &f,rj?% %21:??”” i) = dsts_o(ii, KK) Th
+ We will try to find a method for finding the shortest path by g I}?&L{ni#m, Y s
. . . N
applying it to various examples. et

+ Improved program to allow calculations on the road.
+ Consider methods that also take into account waiting times and crowding.

<Words of thanks >

Thanks for every one who gave us some advice during our research, including Mr,Kenta
Koshiishi of Hokkaido Nayoro High School, and Professer Naoki Yachimoto of Hokkaido
University of Education Asahikawa Campus.
< Reference document>
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~Part 2~
Research purposes

in Japan to zero.
a lot of people will understand how delicious sakekasu is.

Try to reduce the amount of sake kasu,thrown away by 1800 tons in a year

Asahikawa Nishi High School

Nakata Runa,Odagiri Hina,
Sasamori Kokoa

" Hypothesis )

If we make sweets using sakekasu, and
advertise and try to sell them , we could
make more people aware of sakekasu and
therefore, reduce the amount of sakekasu

Kwasted.

” Method of verification

(il ) To do crowdfunding.

AN

( i ) Make and sell Sakekasu sweets.

(IIl) Sending information by using SNS.

( i ) We sold more than 600 Sakekasu waffles during the two-days event.

*The customer base From small children to the elderly.

* Amount of Sakekasu used

Amount Contained of Sakekasu:2g/piece

(ii ) Achieved the target amount of 100,000 yen.

total number of visitors
A Amount of support
804 =

20,000 4
60

o 15,000

204 10,000

0 T T T T T T 1 5,000+
08-21 08-28 09-04 09-11 09-18 09-25

0

- 80
- 60
L 40

Achievement rate (%)

100

+20

0

T T T T T
08-21 08-28 09-04 09-11 09-18

909 people .
21 people

* Total number of visitors

goal for accomplishment

Achievement rate

* number of supporters

Amount of support

T
09-25

(II) The SNS was viewed by up to 1,100 people and also served as an advertisement for the event.

/ Discussion/Summary

( i ) We thought that sweets using Sakekasu would be in demand as a product.However, the \
amount of sake lees used for making sweets is not so large.Therefore, in order to increase the
amount of usage, it is necessary to obtain the cooperation of many people.

(i ) In total, more than 900 people showed interest in crowdfunding activities.About 2 percent
of the respondents supported the project.When these people learn the project and actually use
sake lees at home, they can increase the amount of sake lees used and the sake lees thrown
away to zero.

(III) Activities using SNS not only spread recipes, but also provide opportunities for people to
know about our activities.

If many people can use the recipe for sweets made with sake lees, they can reduce the amount
of sake lees thrown away to zero.

/Future tasks N

=Continuous product sales
*Make products with
companies

=Communicate our activities

to many people /

\_
 Acknowledgments )

Takasagoshuzo
Bakery&Bakery

\




Lats make perffme 0,
~[ifs time to comcfider about SDEB~ <& G

Hokkaido Asahikawa Nishi High School 3rd group advisor Tcacher Mocka Okada
Nao Yamada(3 pairs) - Mihiro Ashino(3 pairs) - Rina Ikeda(z pairs) - Yui Nishiwaki (1 pairs)

, - we want to create our favorite scent cheaply and easily !

Waste was used as all raw matenals. This is related to SDGs number 12.

Experiment 1 "The tincture method" perfume = cssential oil - jojoba oil

Mix the ingredients with cthanol and boil in hot water
at 70C for 1hour. Usc funncl to extract accumulated ED The liquid could be extracred but

water. Mix with jojoba oil. strong odor ethanol remained...
Raw materials used : Matcha * Frisk - apple * lemon

€ Hypothesis 1 : Putting bowl of essential oil in hot water longer
makes the ethanol evaporate and smell also disappear.

Experiment 2 " Extend the time of putting in hot water with the essential oil"

Ethanol smell faded a little bur it evaporated too much.

So the liquid could not be extracted.

Changed from 1hour to 2 hours
Raw matcrials used : lemon [:D

€ How ro make perfume withour using ethanol.
Experiment 3 "Steam distillation method"

Put the fincly chopped ingredicncs and purificd watcer in

a pot. Couer the steamer place on top of lid. Evaporuted S "

water is cooled, hecomes water droplents, and i) uLcess.: ) .
accumulates in a saucer. Mix with jojoba oil. but the smell is a little less...
Raw martcrials uscd : lemon - flower

@ IHypothesis 2: Adding more essential oil makes the smell stronger?

Experiment 4 "Increase the percentage of essential oils in the last step”

The amount of jojoba oil was unchanged. Changed the Didn't Change much.
amount of essential oil from 10 drops to 20,30,40 drops. Can't smell it unless you get very close.
Consideration [

- W found out that anyonce can make perfume casily.
- It is a difficule to get close to the scent you like.

Future tasks

' The smell of the essential oil itself is not strong , there is room for
further improvement like making from marerials wich a relarively
strong smell , such as lilies and Fragrant rhinoceros.

“Make the lasting time and texture closer to that of essential perfume.

Everyone who cooperated in the survey , Flower shop "Hanashin" ,
coordinator teachers , Advisor Ms.Okada thank you &

Acknowledgments
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