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What Will the Performance of Egg Plaster Be Like!?

Abstract

In this study, we focused on eggshells, which are routinely discarded, and
examined the possibility of recycling them as a raw material for plaster by using
their main ingredient, calcium carbonate. Plaster made from eggshells was
refined to find the optimum mixing ratio, and performance evaluation regarding
fire resistance and dehumidification was conducted by comparison with plaster
including commercial products. As a result, the plaster refined from eggshells
showed superior properties to the commercial product in both performance
evaluations. These properties can be attributed to the porous structure inherent
in eggshells. The eggshell plaster also has advantages in terms of the availability
of raw materials and low environmental impact, suggesting its potential as a
material that contributes to the construction of a recycling-oriented society. In the
future, we plan to further examine the practical application of eggshell plaster and
conduct more detailed analysis of the effects of the porous structure on various
properties.

@D Introduction

In this study, we worked on the theme “What will the performance of egg
plaster be like.” Currently, about 80% of eggshells in Japan are thrown away,
which adds up to about 250,000 tons every year. Getting rid of them costs
around 1.5 billion yen. So, the goal of our research was to find a good way to
reuse eggshells. We think that using eggshells in this way can help with some
of the Sustainable Development Goals (SDGs), like Goal 11: “Sustainable Cities
and Communities,” Goal 12: “Responsible Consumption and Production,” and
Goal 13: “Climate Action.” The main component of eggshells is calcium
carbonate, and we tried to use this to make plaster.



2 Hypotheses

In this study, we made two hypotheses:

1. It is possible to make plaster from eggshells.

2. The plaster made from eggshells has better performance than commercially
available plaster

(@ Experiment - Result

[Experiment 1. Making calcium hydroxide from eggshells]

(Process)
Powdered eggshells were heated at 900W for 45 minutes to make calcium
oxide, then add water to it.
CaC0O3—Ca0O—Ca(OH)

(Confirmation method)
(1) Reaction with Phenolphthalein solution
(To confirm the change to basicity)
(2) Reaction with CO2
(To confirm that limewater is an aqueous solution of calcium hydroxide and
therefore exhibits similar properties)

(Result)
(1) The change to basicity was confirmed.
(2) The same cloudy reaction as with lime water was observed.
Defined as calcium hydroxide by (1) and (2).

[Experiment 2. Make a eggshells plaster]

(Material)
Aggregate (Meiji period sand), Water, Adhesive, Fiber (newspaper), Calcium
hydroxide.



Although something resembling plaster was made, when referencing online
procedures and proportions, it was determined that the amount of water was
excessive. Therefore, an appropriate ratio was sought by adding more material.

Comparing plaster with water amounts of 3ml, 5ml, and 7ml. (The amounts of
other materials were kept the same.)

— It was found that 5ml of water was most appropriate, but the amount of sand
was considered excessive.

Next, a comparison was made using two different amounts of sand: 0.5g and 2.5g,
while keeping the water at 5ml and all other amounts unchanged.

— The combination of 5ml of water and 0.5g of sand was determined to be the
most appropriate ratio.

The following proportions were decided:
Sand: 0.5g, Water: 5.0g, Adhesive: 0.23g, Newspaper: 0.22g, Calcium
Hydroxide: 5.0g.

[Experiment 3. Confirm the difference of the performance ]

We refer to the four plates used in this experiment as follows
-Plaster made from eggshells — Egg plaster (E.P)

*Plaster made of calcium oxide — Normal plaster (N.P)
»Commercially available plaster — C.A.P

-Uncoated boards — Board (B)

Method 1: Fire Resistance Test

(1) Place a board on the test stand.

(2) Apply a gas burner to it.

— We conducted the experiment five times. If smoke
appeared, we considered the sample to have burned.

(Result)




On average, over five trials, the egg plaster showed the best fire resistance.

Table 1. Experiment of fire resistance

First  [Second [Third [Fourth Fifth  [Average
E.P 92 88 94 45 94 | 9156
N.P 40 75 69 63 75 61
CA.P H6 65 45 64 b7 | 57.9
B 11 13 23 15 15 | 154

Method 2: Testing the dehumidifying effect
(1) Place a board and a cup of boiling water 39 %

in a water tank and seal it
—Measure the change in humidity and
temperature every 5 minutes for 20 minutes

(Result)
It was found that egg plaster has a higher dehumidifying effect than plaster.

0~10
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<Additional experiment>
(1) Put three boards and a cup of boiling water into the tank and seal it.
(Other steps are the same as method 2)

(Result)



Even when the number of boards was increased to three, egg plaster proved
to be the most effective at dehumidifying.
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@ Analysis

The above experiments showed that plaster can be made from eggshells,
and that plaster made from eggshells is superior to commercial plaster in terms
of both fire resistance and dehumidification. Eggshells are a porous material with
many microscopic pores inside, and this structure enhances heat insulation and
moisture absorption, which may have led to the improved overall performance
of the plaster.

3 Outlook

In the future, we would like to further investigate the effect of porous
eggshells on the plaster and changes in performance due to layering. Also, since
the manufacturing process of plaster took a long time, it is necessary to examine
a more efficient and cost-effective way of making the plaster

(6 Reference

Plaster Ratio
= https://note.com/miauchi/n/n30f601a24b62
About Porous
* https://www.jstage.jst.go.jp/article/gomu/88/8/88 297/ pdf



Earthworm’s Reaction to Phototaxis and Electrotaxis

Abstract

We wondered how organisms exhibit taxis in response to multiple stimuli simultaneously.
Then, in this research, we decided to examine earthworms, which have phototaxis and
electrotaxis and are easily accessible for collection. We will investigate earthworm’s
reaction when light and electro stimuli are applied at the same time. Earthworms were
placed in a shallow container filled with agar solution, and the room was kept in complete
darkness for the experiment. As a result, the movement distance of earthworms
decreased, and they were more affected by electric stimulation. Similarly, a comparable
trend was observed when the type of light source was changed. Through the research, the
experimental results showed that contrary to the information in the reference materials,
earthworms exhibited a tendency to move toward the cathode.

Background
At biology class, we learned “taxis” and were interested in this word. So, we decided on
this research topic.

Objective

To investigate the response of earthworms, one of the multiple taxi's organisms, to two
types of taxis stimuli. (Earthworms have negative phototaxis, positive electrotaxis and so
on. In this experiment, a combination of phototaxis and electrotaxis were used.)

Hypothesis
We have two hypotheses.
1. When multiple stimuli indicating taxis are given at the same time, movement slows
down or stops.
2. When multiple stimuli indicating taxis are given at the same time, one side of the taxis
takes precedence over the other side.

Experimental method

Fig.1 Experiment1 Fig.2 Experiment 2



Experiment I
[Experiment 1] Light only (Fig.1)
(1) Place the earthworms in the center of the agar solution.
(2) Shine the light from the corner of the container for 1 minute.
(3) After 1 minute, measure the change in distance between the earthworm and light
source.

[Experiment 2] Electricity only (Fig.2)
(1) Place the earthworms in the center of the agar solution.
(2) Passing an electric current for 1 minute.
(3) After 1 minute, measure the change in distance between the earthworm and positive
electrode.

[Experiment 3] Electricity and light (shine from positive electrode)
(1) Place the earthworms in the center of the agar solution.
(2) Passing an electric current and shining the light from positive electrode for 1 minute.
(3) After 1 minute, measure the change in distance between the earthworm and positive
electrode.

[Experiment 4] Electricity and light (shine from negative electrode)

(1) Place the earthworms in the center of the agar solution.

(2) Passing an electric current and shining the light from negative electrode for 1 minute.

(3) After 1 minute, measure the change in distance between the earthworm and positive
electrode.

*In Experiment I , the light source used was the LED light of smartphone. The
measurement results indicated the changes in distance between the starting point and
the stimulus source in positive and negative values.

Experiment Il

Using the same method as Experiment I , the light source was changed to an
incandescent flashlight for the experiment. The measurement method was modified from
the distance to the light source to coordinates (x,y).

Picture1 The state of Experiment 4 of Experiment Il



Results

Experiment I Number of data 29.
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In Fig.3, a trend of negative phototaxis and in Fig.4, negative electrotaxis were
observed. In Fig.5, negative phototaxis and negative electrotaxis were observed. In Fig.6,
more than half of the samples showed positive phototaxis and negative electrotaxis.
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In Fig.7, the worms tended to move away from the light, while in Fig.8, 9, and 10, there

was a scattering of the worms' movements.

Analysis

Experiment I : Based on the result of Experiment 3 and 4, a tendency for reduced
movement distance was observed, suggesting that the earthworms appeared to be
confused by multiple stimuli.Considering the results of Experiment 4 in relation to
Experiment 1,2, and 3, it is suggested that earthworms are influenced by electrical

_9_



stimulation and prioritize negative electrotaxis. Based on these findings, Hypotheses 1 and
2 are considered to be largely validated.

Experiment II : The results of Experiment 1 showed a similar trend, though some
variations were observed. Based on the results of Experiments 3 and 4, it is suggested
that earthworms are influenced by electrical stimulation and prioritize negative electrotaxis.

References
*http://www.ml.seikei.ac.jp/biolab/lecture/LabClass2/1.ab18/Lab18.htm

Electrotaxis of paramecium
shttps://www.hyogo-c.ed.jp/~rikagaku/jjmanual/jikken/sei/sei28.htm
Experiment of taxis
https://www.toray-sf.or.jp/awards/education/pdf/h17_06.pdf

Paramecium electrotaxis and action
https://gakusyu.shizuoka-c.ed.jp/science/sonota/ronnbunshu/h30/183149.pdf
Earthworm research

*New Stage Biological Chart, Second Edition (Hamajima Shoten)
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Abstract

In this study, we focused on eggshells, which are routinely discarded, and
examined the possibility of recycling them as a raw material for plaster by using their
main ingredient, calcium carbonate. Plaster made from eggshells was refined to find
the optimum mixing ratio, and performance evaluation regarding fire resistance and
dehumidification was conducted by comparison with plaster including commercial
products. As a result, the plaster refined from eggshells showed superior properties
to the commercial product in both performance evaluations. These properties can be
attributed to the porous structure inherent in eggshells. The eggshell plaster also has
advantages in terms of the availability of raw materials and low environmental
impact, suggesting its potential as a material that contributes to the construction of a
recycling-oriented society. In the future, we plan to further examine the practical
application of eggshell plaster and conduct more detailed analysis of the effects of
the porous structure on various properties.
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Abstract

In our SSH research project, we learned about "activated carbon batteries" and became
interested in how they work. Focusing on the porous structure of activated carbon, we
noticed that similar porous materials exist in nature. This led us to wonder if they could
replace activated carbon in batteries. We conducted experiments using natural porous
materials like coral, shells, and pumice to build batteries. We then measured the electric
current produced by these batteries. The results showed that natural materials generate
less electric current than activated Carbon. Additionally, we tested how well these batteries
retained electricity over time after charging. The results indicated that the natural materials
couldn't hold a charge for long, meaning they weren't effective as storage batteries.



DB I

FL7=BIL SSH O T —~ % F 2 TS BT WEMREEM] O EEH o7, EHER
S S X, BN TERE MO BFRE TR I T D, ZIERE Z R oiaME
IROANLFLUICE T2 EZXDHZ LT, BRETLDDHIENTELHEEMTH D, FA-HIX
Z DAL BUR 2 FF S | GRS FFOZILVEMEIZTIER L, BARFIUT b RO S 2

ORMNGEET H D, TNLEIEH L USMEREEMIZLI-EE M ZER2 Ve
BRIz, AFFETIEL, IEMER, oA, Bk a0 (o=, B BaI)I ok Tho
72) KRS R Y AL B TEWER A 2 AW, EEMEOEBEREI T, @aO%
XA % Tz Fs o 7oA 2 R Rttt b U AR D TEWTZR A 2 N THA &9 5)

* REx
CWENEDS THBRATDD LN TE S,
2. EFBL T D LIZH UM L THRIBARLHED 2 L1 TE 5,

QWK AHE

- BEMDOERFIE

D. BRIRIZ LI=HFZE R OWE (3nl) (ZEfIRE /K (InL) 21z, ~N—X MRIZT 5

©@. OzThLh 2 BOFRNH < H—IZ8BY IR, SR EHKIZR Lz AR A IR
Fry WA EDOED

®. @7 vy Tak, 7V v TEET S




}

- RERAR

BEMEZNENGER 1 ATIHMAB L%, 1 OBHKE L, 30 5RIkH L CHRE
BIRETHET S,

AENELL T OS2 28 2 CRIET 5

EB 1 N— R MRICT AW EELEZ D

Ere NIEAZEML, MERRZZEbSE5,

QFER
- Fhr 1
. Y8 BB HERS - YERERSEE
50 140
40 ' 120

I35?91113151?19&123252?&9[1 40

=10
20
e e ) Il B . [
- EHEE . )\IEES EeR S e | J=F1 FHER ATIER
%] 2 X 3

BIEOHERE (X 2) MO O FRFRC E VD 2 ERTEARIL S,

30 M OBIRDO AR (X 3) 2 BIEMERITK 130mA 25 D% L, fOWE L 20mA Fijtk T
bbH, Flo, RBEZAWEMICABRZZIR N o7, (BIEOGFHE & 1ZE B AGH R 2
HOREERED Z & T, AENL 30 s OEREZAET 2 Z &L THEEBEM SR ST
IO EZ T2, )



- FhR 2

AOERDREBERERERHER HBEERERAE
Y -

4

& 10

2.: g

15 6

1

0.3 s 5 - 4
0.5 2

1 3 5 7 9 11 13 15 17 18 21 23 25 27 29 (s)
0 [ |
3s 60s 1208 (s)
35 605 i 1205
4 5

BIROHERE (X 4) DO RPID D EIICENHH Z ENHTHATN S,
OB OAEF (X 5) D 3s DR - L HRE <, 120s EDENKE,

@DEE

ZHBEOME TCHLY I, Hik, BATEREEADLDIENTE T, ZO/RREND
LEESEZ OB ITEELE LCORHENARETHDL EE X, Ll \VTM%@W
B/ NS, FEME U TOEMPMEITR,

Fo, INOLOWEOERMEOZEILZ, MEIZL > TEFA LT UM EDLIZILEOLDOE
WD L, T LT, BERUIDERDEWVICLDbDIELEEXT,

— 5T, RERICERMKET D EHESNDIEREN NS 720D 2 ERHERI N,
ZOFRERNG, IO OFEBEMIZHRKE LT < BYRFICIEE LW inZ & 23y
Mmoo,

OS®ROZRE

RAMB TES - EEMITIEMREBMIZILEOBEZELZITOAHZ ENTEXT, EHBITHE
HDONEFTHRENTWARY, £72, X—Z2 NOBAFPAILKH KO K E K OFEW CIEME
PEIZRIT TWBER DN DD TRHIEE RIE T, LoD, YWE OO i,

S Z 3CHk
DASH & ~Z&EEEHE ., #h@Ei~ | ¥ ! &kfBi ! DASH!! | HAT L B (ntv. co. jp)

[BEET ST 7o CAMSMEEEIEM) 2 I AVEIR & U CIER | iFZE LR — b | &R T2 RAF
TR A K (fit. ac. jp)



A== Xy XU H (BEEE) 2EF-oTAHREI ! | BLLARZERE (LF0O5L
TR MR) | ENLKY: 55 T%%

B HP (mirai-kougaku. jp)

BAbIEeE RBMBFEMm A=

MRSt U & UV A T NVFERE- BEATT A VYA I NVEM A—/"—Y v

HEE

AL OPECHIY  ZLOF AT EE LT,

AWFFED T2 DI T PN IZWT R SAE B U DBRIS D BRI T2 L £ T,

THREHE Th 5 BIER ST, FIEOBEL S, ., WXPEETE< O
MAEWEEEE L, D2 BIEE L T £



=9 I—Y—DHRMR

Deodorizing effect of Shikuwasa

EE

FT=BiE, MEERELOBKREG OERZER S5 2 &2 BAZ, HiIREOHEE
ThoHry—7 V=Y —2HNT, EOBERDRIZONWTHA, AFETIE, KEDHER
HET =T ELTEREI T, IGRE LT, V=2 U—P—DT =TT HH
BN RIZIZ L — 27 U=V —DKpESS, FRIIGHEET 5 LB 27,

FITo—7 0=V —ORENEDLD Z L THENTGEWDRALND DH, {HROFIE
T pH ODMENELT DO EH~T2, SHIT, TOMDHEEREZR>bDL, v —2 U
— VP —DIERNE B L=, TR, v— 7 U—P—DIRIBIC L » THHEZRITE VN
B, FRIBOSMZ L D EER LR TX 7=, A% O3 & LT, AR L ONMREES B
L7y —2 U= =RV 7=/ —NAEHEEZHEL, MRNDERY 7=/ —VOREKRM
ZIBR L TWETZ,

Abstract

We investigated the deodorizing effect of Okinawa citrus, Shikuwasa, for the purpose of
eliminating bad odors from pig barns around Koyo High School. In this study, we
conducted the experiment using ammonia as the malodor of the piggery. The hypothesis
was that the deodorizing effect of Shikuwasa on ammonia involves the water content of
Shikuwasa and its neutralization reaction.

Therefore, we investigated whether the deodorizing power of Shikuwasa differs depending
on the state of Shikuwasa, and whether the pH value changes before and after
deodorization. Furthermore, we compared the deodorizing power of Shikuwasa with that of
other deodorizers. As a result, differences in deodorant effect were observed depending on
the state of the Shikuwasa, and deodorant effect due to neutralization reaction was also
confirmed. As a future plan, we would like to measure the polyphenol content of
Shikuwasa in different parts and states and pursue the relationship between deodorizing
power and polyphenols.
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Drinkable insect repellent
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Abstract

We focused on food loss from the perspective of the SDGs and decided to investigate
ways to make use of green pepper leaves, which are usually discarded.

In this study, we sprinkled samples that like an insect repellant on food waste, which
attracts insects, and examined the number of insects that gathered. As a result, it was
found that green pepper leaves have insect repellent properties. In addition, the
elemental concentrations of potassium and phosphorus in green pepper leaves were
higher than those of cabbage, indicating that green pepper leaves have a nutritional
effect. Based on the above findings, we hypothesized that green pepper leaves could be

dried and made into tea leaves, and that the tea leaves could also be made use of as an
insect repellant after use.
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Global warming
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Abstract

Studies to date indicate that carbon dioxide is the primary cause of global warming. The
purpose of this study is to find out as accurately as possible whether carbon dioxide is
really responsible for global warming, whether there are other causes, and whether global
warming actually exists. | assume that global warming does not exist. The reason is
simple: global warming is invisible. The main part of the experiment will be conducted
using past data and the Internet.
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Earthworm’s reaction to phototaxis and electrotaxis
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Abstract

We wondered how organisms exhibit taxis in response to multiple stimuli simultaneously.
Then, in this research, we decided to examine earthworms, which have phototaxis and
electrotaxis and are easily accessible for collection. We will investigate earthworm’s
reaction when light and electro stimuli are applied at the same time. Earthworms were
placed in a shallow container filled with agar solution, and the room was kept in complete
darkness for the experiment. As a result, the movement distance of earthworms
decreased, and they were more affected by electric stimulation. Similarly, a comparable
trend was observed when the type of light source was changed. Through the research, the
experimental results showed that contrary to the information in the reference materials,
earthworms exhibited a tendency to move toward the cathode.
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Mutation of white clover leaves by physical stimulation
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Abstract

An unusually high number of four-leaf clovers were found at Koyo High School, prompting
an investigation into the potential role of physical stimuli in leaf mutation. This study aimed
to determine whether the probability of mutated leaf formation in white clover (Trifolium
repens) is influenced by the degree of physical stimulation. We conducted experiments by
applying physical stimuli to white clover plants through repeated stepping and by poking
their leaf primordia with a needle. The results showed that the number of mutated leaves
varied depending on the frequency of stepping. Additionally, clovers whose leaf primordia
were directly poked developed deformed leaf shapes. These findings suggest that while
general physical stimulation may not significantly increase the occurrence of mutated
leaves, direct stimulation of the leaf primordia could influence leaf shape development.



XL ®HIZ

Y A7 Y NER SBFFONERE L LT/NER AU DR 1 55, FATZ
LO@TIINEZ AfFrovn Y A7 YR Ao, TORKRZR~L7201C
O ZRAT Tz, u Y A7 Y OENERTHERN L LT, BIAIER, BREEHIZER,
WEIRI NN 2 b D, A HITMERIERICE R L Tida L L, (Riaie LT, RA7Z
HIIWEARIE N U ME ER R T LN D LB AT,

HED

OHETA LD
D OG- RIS AT — VR

[A) BB iR AR ST B AR 3mm@mm@:%7~k%¢5 ETelml 4. 0=, 10[a], 20 [A]
30D A OD T N—T TR OT E R TIT ), B5AO 134 H 20 HETT 9, JHE
ﬁk%ﬁ%@mef7#@ﬁ&ﬁibt%@ﬁ%ﬁsz@Téo

Wi

e={

R

0[a], 20 @], 30 [HD 7 /N—FIIHPINT AR TER L= - 7223, 10 [\ 7 L —
T TV (1) , HEMTIE=2FED LIZ—KDENEST-L O REE LT
HMSEN RSN (BEE 1),

CHEBOLERLT-EOEIG D

"~ 0| i0m | o0m ok

'nlm

g7 1.14% 0.45% 0.52% 0.20%
(10/874)  (4/895)  (7/1349)  (2/1012)
% 1.07% 0.88% 0.00% 0.00%

(6/562) (0/575) (0/575) (0/345)

HFE1: fHEOQTR LIS



R

FAEDOEF N HER L EOH N BN LT LE > OIS HER & v Y
AR TLESTNPDTHY, 10 BIESA G CITA R L2 FENHE 2. 20 FIEEA
P ClEl 722 &b 10 BINEEL EE X, -, WA TR O SZEL,
ZOED FICDENRFE ST L IR o2 e ETICEE > TEL TN e
5, BIBICE > TRAELEZOTIEHARVWNEE X T,

WER

HEOQTIIEOHERE S VY A7 YR T LES L EEXLDOT, B 2
5 L 10 [RIANE L 72 [ A 7D 2 T 0 I BT B A 7 < B L TRl %, 7251
OMAH TR CiEz L, Maeiix CEAEENRT &L 2,

%!I:

TQ
OHETHHOD
« 5kg DVT

A UL B B A B AR & MBS E R = & LT BT 21T 9 ¥E 0 [|l, 5
[, 10 [El, 156 BHCEE L, WD 7 N—FIBEH T 21T 9 £ OfITHAED & Rk &
EREAR

fHR

HRHEEM CIERTOREOGFT CAR LI2ZEOFIG TN L7223 (K 1), EI=ER TR
0 Rl S[EIOGETCIFHM L, 10 [BITIEEA, 15 [BITIEZELD 2202572 (K 2),

1%%5:74{__7\“ = T /7?_ \;

X 1: KETO1HIEOEREOCKD K 2: FFHETO1LHILDOERIED
DAL B4



HE

FEQTIZ SO EM CEA TG COLE E 2o 2T CHLER LR RA LT
ZEMBESHOITINEERE L EORAEICHE Y ELEEZ TR WAEEERE X HLb,
T, KBRER L EWEMTIES BIEATR ST CER L-EOFEIENEML THND Z &n
5. EOERNTHE L2 52 LT WHIOREIT S BIRELZEEZDND,

RAES
OHETA LD
< KBS AR Y Ao - B

KO AR icva Y A7 SO 22 b, BHFEIMEBOENEZ TET-
HTEOMES ToOOEFIHIMAE 5 %25 (X 3), > > BEHX0E, 5[E, 10F, 15
B, DOWNWTZEDMNBEENEZ T OFDEDOE 28T 5,

e X

31%11?3@/(7(“_“‘/‘\

S

DOV TCIRENEE LI Y A 79 0ng A LE (BE2) o 502Nt 2 b
T—RBEIENEBE LT a Y A7 YREAELE (E2) .

F2:O0OWEEE T EOER LIZEDK

0/39) (/39 (@/39) (1/39)

CHRAE LT HENETG LTy A 74



R

HEQTIEODUNEY BY A 7 Y DI R DTV & hBIFIEI R E 5 2 73
NI OIS 5 RS 2 b D, AT - RO S PERRIRI
ZRUIZEORAEIIRE CHEL TV LD TIHROWREDOEATZE L T 5 aTREMEN
£2 BN,

&5 3

ZOED Y a— =% OEEIZT D HEEED

http://www. taka—ichi—h. ed. jp/img/H30-05. pdf

IKBREE DR H 7200 75

https://www. youtube. com/watch?v=snbHlqeAP] M

HHEE

KIFIEEAT DI DT> CTRRE L T E & o e Frlitoh e/, SRR P ORI kMR
2. EEIZR SRR O X G L BT ET



1/fRLEIZEKDZA—X FE~AD
REREDRIZONT
Fermentation Acceleration Effect of

Yeast Fungus by 1/f Fluctuation
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Abstract

We were interested in 1/f fluctuation, which is known to promote plant growth,
and decided to investigate its effect on yeast fermentation, since yeast is also
used in bread baking. We conducted two experiments to determine whether 1/f
fluctuation affects CO, production by yeast. In Experiment 1, CO, production was
measured using a kuhne fermentation tube under four conditions: pink noise
including 1/f fluctuation, two other noise, and no sound. In Experiment 2, the
water temperature was set to the optimum level for fermentation, and
measurements were made as in Experiment 1 using pink noise, a single noise,



and no sound. A t-test and analysis of variance were performed on the data

obtained, but no significant differences were found in either case.
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Abstract

With increasing interest in insect-based diets, this study focused on proteins commonly
found in entomophagy and their effects on the growth of other organisms. Specifically, we
investigated how protein-rich insects influence the growth of guppies (Poecilia reticulata).
Guppies were fed diets containing cicadas (Mogannia minuta), grasshoppers
(Atractomorpha lata and Heteropternis rufipes) and their growth rates were compared to
those fed commercial fish food. The results showed that diets including Mogannia minuta
and Atractomorpha lata led to higher growth rates than commercial feed. In contrast,
guppies fed Heteropternis rufipes initially exhibited significantly lower growth rates,
although improvement was observed over time. These findings suggest that Mogannia
minuta, Atractomorpha lata, and Heteropternis rufipes may offer nutritional effects
comparable to commercial fish food, with potential applications in sustainable
aquaculture.



I

ITERRE LW BEMEAZEDTEY . R AL OEANIHE S AR B A 6
DR E W) BB E MR T 2720, BRIIH-2EEER S L TR S Tnd, BRiE
BVREMEZA L, fHEICHERKSLCE-OBEN DI L s [EE AR S (FA0)
FEREB A TR Re 2 im gl & LT EMITTWD, S50, BROFFTREMEITA
WMo E EE 57, Bkt LTORMAICHLEREINTWD, ) Lo EaeisE
2 AWE TR, BRZz@Eiaet s LRI 2 ettt 2 3§ 5 729012, KA TH S
Ty B—%wtgl LImEREITo 72,

LETHR

RN TAREN TS v 2 — O ZJHEdR O 1%, DR % 5 2 5 B & ki A =
THFXEEALEDE 52 5EMMTHREHRIE LT, TORER, VX2 50EM% 5
Z BT 3 DOMRENRH LMo T2, 1 D AIFA =AY F X 2R -k & A0 i
ATERDZ L, 2 0BIRMEREDBEERIZ/ D Z &L 3 D BIXEENIEMEL L TRARICHE
Bz E&ThHD,

B

WO AL, BROBE LTHIATLZ L, RORRIZED XL > a2 5.2 20
MWIARDZETHD, ZOMEORRNE, RRZEHE LT LIZGEDA Y v MOk
BN SC0 Z IS D, £z, ZONFTEILER RETE RO RENE 2 FFl 95
T, BREZFH LWERERE L UEHT 270 ORISR T — 2 2 560
T D, KERBELEEMETONE T, BREENED LIRS EBEZDT-HD
BER—HLRDIEERET,

[=E& ]

&

Ny BDEURIEEFEEIZTEI LV LN D, Ny X E2ETtir 52 - FNE
HRE TOMERNE L R DD TIXR VD,

EEII:I

REBRAE

OQAVYXIVEI, TAT N X 2L, Baiiig sy, A TET,
@ WELEES, R E S0 THEOE (FybE—F NSO TER Tx vy AERS
H) ITRE S,



WA RIFCENENOE% 0.003g TO&D &5,

Mzt IDGE 6 LT D, Ny ZDRE 6 LT DRD T NV—"TFI5731T %,
TIROEE D H % 5. 25 7 v—7 (6 L)

TIROERIZE I & 50 x 525 7 /v—7 (6]L)

RO DI % 5 25 7 )Vv—7 (3PS, ME:3 PT)

TR DEFIZ N> Z % 500RE T2 52 5 7 /v—7 (K4 DT, M2 PL)
XAB@%%iBHE C. D OERRIT 8 At & EhR L= IN B> T s,
® 40 HEEE ZfkelE T 5,

UF?W?>@()

(7 B —DRIETTIE)
Imm FIRAMCESGEROFEZIEY . 2OHIZT vy E—% AfL, EENOEFEEEZRY (KR
ZRES D,

=2

BB
p—
bt
[ S
-
HnE

o—e—
—de
o
—te

- A —— 5]

- e o
1A (MUY FIZHEIGHERMN KBTAY vy E--ORESE M2B (19X 7HEIEHRE0% BT v E—OlREE
(%) (%)
80 80 4
0 9
FX 60 . 60 9
£ ., %
"F‘ b
40 40 4
[ ]
20 J] l 0 o
10 lﬂ 10 4 T
0 0 o
7 14 21 28 1 7 14 21 28 40
- f A —— a "
- A —— o
K3 C(FTh7v iy 2E4aR0%) 12157 v —0RES KaDp (TAT w3y 7 EZARS0% I2BTH7 vy C—0ORESR

X 1~4 OFEREZLR L THDL L, KEROPER—FEHODOIIB (fVHF 7 PE
GHEL% Thot- (X2), KD (TFHT I NNy XEHELWN TIEHERDEY
DI e o72 (K 4),

[t M DR ]

AT T7H LI 1D 0% X2 D50%>HEERL
THT Ny H (K30 0%, X4D50% —HEAERL



R

tREZITOTERENDZEZR DL A VX I P BIZFTOHE LR vy E—DER
RLTHT N B eGiE 5277 vy —0ORERIT, TROBEOALEH 2727 v E
—DREREFEZEN LRSI, AUYF I Y EI LT HT oy Zid, dilROf] &
FIRRDRBIRD DD EEZDND,

BHRIE TR ORET D LI E T TN T T IRy X s0hE G x5 2727 v
E—DRbMERDEN ST e, TAT Ny ZE7 v E—ORE AT 2WE %
BLWRERDH D EEZEZBIND,

7 B — ORI D727 T2 Z LIS K VR BT v R & D,

SHROERE

X VIEEMICZ y E—DERELZIY . FT—ZOEEEEED L7012, 7y E—DRED
HMEYy Tay ZITANTORFEICEZ T, HET D,

[RERI]

Rt

FRIOFHRIOT BT RNy 237y E—DRZWIT 2WE % & ATV D A REMEN
bHlLEX, TNy B EGUHE G HPETRIBORERNE < 2D O TIERWN
AR

RERTE

O TATINRy B FU TNy XL, Rasin/i¥ TS ¢2 0% AL TIHL,
ERICNT B,
Q@ WELET AT IRy B AT Ny XN 506 CTHIRO (/v E—-F 7
DER Vv AFRASH) ITRES,
@ BFRETENZENDOEZ 0.003g THO@ED & 5,
@ FURHESAEEI, 2HEMRE L-HSET DT RNy XORA 6T D, &7
Ny X DA CIE 8L, DI 10 JETRD 7 N—\Z53F 5
A THIRDEED I A 52 % 7 )v—7" (I3 JE, M3 L)
B. T AT Iy 2% 50%IRET-EE 5257 Vv—7 (K48, Hf:2 o)



C. HIRDEED I 5.2 5 7 )v—7 (ff:4 DT, HfE:4 L)
D. A TNy 2 S0NRE T & 52 5 7 v—"7" (4 DT, #ff:6 Po)

XA, BOFEERRIZ8 AEHC, D ®FEERIT 1 AEH L TR L7ZRFHA B> Tnb, 2D,
A, BOFERE C. D OFERTORMRITR RS,

® 40 HREAR Z/kelE L T,

(7 e —DRIETIE)
Vo uy 7\l y & ANVTHIBHKO Ficod, B B FEEZRY BEAHIE
R

(%) (%)
80 80
70 70
60 60
159 2
£ 50 Ei 50 1
B 40 * 40 4
30 30 4
20 ll Il 20 4
0 0
28 40 7E 148 21F 28 40
- Bk kA —— @ FX - pRERK e [ I B AR
B5A(TAHT 3y 2GR0 B2 7y E—Dplk® 6B (7H7 L3y 2 EHRB0R IZB1T5 7y E—OpRSR
(%) (%)
80 80 F
70 70
ﬁé‘i 60 B s0 |
& B
H 50 = 50 |
40 a0 }
30 30 |
20
20
10
10
0
; 0
7 14§ 21 281 40
78 148 21f 28 408
- R k - Y R RS B ARER ] . . I b g ; b = {
- EBEERA —e— i RET B N
B7C (A7 Ry 2GRN (CBT57 v E—OkESR 8D (Fr 7Ry ZEHARE0%) ICB1T57 vy E—DOplR$E

X 5~8 ZLig L CAhDHE, D (AT RNy XEHEL%) IXHIKOEED DR & [FEREIC
RIS RE L7 (K8)., BT AT w3y X &4 & 50%) CTILkERO N2 KIFIZAK
<o TW= (% 6),

[t BE DR R]

TAT Ny E (5D 0%, X160 50% —AEAERL

Fr TNy (KT0 0%, K8d50% —AEAMRL

THAT IRy H (K6 DE0% « A7y % (K8 D50% —AEAEDHD



R

tREEATSTFERNOEZD L, THT N X e GLtliE 52727 v B —DOER
LA T Ny XGRS Z 7y DR ERS, TROBORE 52727 v E—0D
R EBBEENR DT, THT Ry X Ty 2%, HilOE] & Rk D5
BHREDRDH D EBEZIND,

tRRELD, THT RNy X 50% &G0 A 52727 vy =LA TRy 2 50% %51
x5 2727 vy E—DORERTIE, AEENbST, ZTORD, TN XIIT AT v
Ny B H Ty E—OELZIRET 2O TIT RV E Bz, FEZEREIT - RN
oo TWBHTIH, KEBOEWDBR L TWEREENEZ X b5,

SHOBE

INOORERAEEZ SR, Sy E—ICTHT NNy Z 100%DEERe, F TRy A
100% DiE% 5 2, RE~DZELY L VB L TWHE T,

&5 Xk

- Ty —lthE x5y T ) OREYR

(HHE/NE, ZDfth 4 4)

- SN AR D B AR D L2 R D T
https://www. jst. go. jp/seika/bt2018-08. html

-RBICEELR AR AR ER T 5E B - Jbpress
https://jbpress. ismedia. jp/articles/-/42785%7page=3

https://honualo. com/semi/

JohnN. kinyuru et al.,Nutrient composition of four species of winged termites

consumed in western Kenya, Journal of Food Composition and Analysis, 30, 2013, 120—
124

HE
ARREED BT 0, L OH %D IZHEL ZH AR E Lic, AHFEOFED 5 %

WCELET B LTIHRESES o nERd. 7 —~ Bt hfE & TBIE 4 L THY
TR ESEAEIC Z 0% 2 B1EY L TEHH L BT £,



H—LOBEE~ [5EL] O~

Proof of N hidden

BB
HiE7efRilEOTH S [5FR L) ICHBREZRD, TOMBEEE 2 -, BiIcEhEiES &
7o —2L% INRL), IMNEXL]J, FF (Final Finger) | &AffITENZENLBEELS
2TV oz, BIERIC L D2FEBROFER, BTRBHLT L, BUIOFIT/ I EE T L
BHoT W2 ERN o T, I TCRELIEHE RO EH L T Z & TRELE
(272 % EARGERZNLT, GEEED T, R, T5 L), INBL), IMNREL] 3EF0
MsCTohHodZ &AEFEHTX T,

Abstract

We became interested in the familiar finger game called ‘Five Hidden’ and thought about
strategies to win it. We then extended the game to new versions, which we named ‘N Hidden’,
‘MN Hidden’, and ‘FF (Final Finger)’, and examined strategies for these variations as well.
Using tree diagrams, we found that it is easier to win if one plays first or chooses a smaller
number at the beginning. Based on this observation, we hypothesized that the first player
can always win by starting with a smaller number, and we tried to prove this. Finally, we
succeeded in proving that in ‘Five Hidden’, ‘N Hidden’, and ‘MN Hidden’, the first player can
always win.
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The generate artificial aurora

£5

Z—nr 7 LIIHER ORI IT THA LN LB NBLE TH 5,
LT HIXHEE ORI B W TR TR LN A —u 72 N THICHIT 5 2 L i3l
&@ﬁ&wb_ B RS, 2O DOEREIT-> TE T,

T DRER, WA= T LREIUEMEIED Z L idmtbr o 72h3, 100kn FEE O & JE
THOLND% é@ﬁ~m7 T 3EEBR R A b Tz,

SBOBEE LT, ZORBERTE DAY ICHG OB DL DRONETRD
oD DKRERZAT O MLER S D LB T,

Abstract

The aurora is a luminous phenomenon that can be observed in the polar regions.
We wondered whether it is possible to artificially reproduce the auroras seen in cold
regions, in subtropical Okinawa.

As a result, we could not completely reproduce the same conditions, but we
observed a luminous phenomenon similar to a purple aurora occurring at an altitude of
approximately 100 km.

For future research, we believe that it is necessary to conduct a controlled experiment
to determine whether the electrons were truly affected by the magnetic field.
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The relationship between the number of propeller blades and

wind speed
By
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Abstract
The function of a fan changes when the number of blades is altered. In this study, we
focused on wind speed and investigated how it changes and what factors influence it.
Preliminary experiments revealed that the number of blades does not directly affect wind
speed; rather, it is influenced by the total area of the propeller.
We conducted experiments by varying the number of blades while keeping the total blade
area constant. Additionally, we examined the range affected by the wind speed based on
these changes.
As a result, we found that wind speed increases as the number of blades decreases.
Furthermore, with fewer blades, the wind tends to flow in a more straight and concentrated
direction, whereas with more blades, the wind disperses in multiple directions. From this, it
can be concluded that both the wind speed and its range are influenced by the total area of
the propeller.
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Placement of Mangroves to Weaken Waves
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Abstract

We learned that mangroves helped attenuate tsunami in the 2004 Sumatra earthquake,
which caught our attention. Then, we investigated whether the placement of mangroves
affects wave attenuation, and if so, what arrangement would be most effective. In this
research, we made 21 mangrove models and arranged them in various patterns. We then
measured the wave heights in front of and behind the models to determine which
arrangements were most effective at weakening waves. As a result, we found that an
alternating arrangement of the models attenuated waves the most.
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The Impact of Ryukyu Limestone on the Yuuhi River

~Through the Water Quality Survey of the Yuuhi River~
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Abstract

We thought Ryukyu limestone affects water quality of Yuuhi river that distributed in
southern parts of Okinawa from the results of previous studies conducted by our seniors in
2023. So, we continued to investigate. As a result, it was found that there was a change in
water quality before and after groundwater (spring water) flowing through limestone caves
made of Ryukyu limestone flowed into the Yuuhi River. Based on the results of this
measurement, we believe that this is due to dilution of the water in the Yuuhi River by the
spring water and chemical reactions between the ions in the spring water and the
substances that are causing the pollution in the Yuuhi River.
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Introducing the School Without a Physical Visit
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Abstract

Koyo High School is located in the southern part of Okinawa's main island, and many
students come from far away to visit the school for a pre-enrollment tour, which requires a
lot of effort. In this study, | explored alternative methods for websites for students to easily
access information about the school. | plan to recreate the school in a virtual world using
Cluster, a platform within the metaverse, to make it easier for students to access information
about the actual school. | also conducted a survey to examine the interests of people who
viewed virtual Koyo High School and their impressions of our school.
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Automating Indoor Farming
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Abstract

Climate change and population growth are intensifying global food shortages. We believe
that hydroponics, combined with microcontroller-based automation, offers a promising
solution for sustainable and efficient food production. This study investigates the potential
of a fully automated hydroponic system, designed to eliminate human intervention, to
address these challenges. We conducted an experiment using a microcontroller to manage
all cultivation tasks, aiming to demonstrate the feasibility of hands-free crop growth.
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