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Relationship between speed and temperature ~The truth about mini 4WD~
Taiga TONISHI, Osuke SATO, Yoshito SENGA, Takuto IIMURA, Yuki TOMITA

Abstract

We wanted to make our mini 4WD go faster. We aimed to find a new method, rather

than using existing ones. Therefore we turned to formula cars. They increase grip by

raising the temperature of the tires, melting them, and making them more adherent to

the ground By doing so, the maximum lateral static friction force is increased, allowing

the car to turn corners at higher speeds. Similarly, we thought that by changing the

temperature of the tires, we could make the mini 4WD go faster. As a result, the cars

were faster when the tire temperature was lowered. The reason for this is that the

dynamic friction force of the tires affects cornering, and the larger the value, the more

negative the effect.
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Fig.4 Cooling method in experiment.2

Fig.5 Course of experiment.2
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Fig.7 Cooling method in experiment.3

Fig.8 Course of experiment.3
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Discovery of microorganisms capable of
decomposing soy sauce lees
Haruka AMIKURA, Azusa ISOZAKI, Takuma WATANABE

Abstract

Soy sauce lees is a large amount of waste that is produced when soy sauce is made. Since soy

sauce lees is difficult to dispose of and has a large impact on the environment. We wondered if we

could discover bacteria that decompose soy sauce cake from marine microorganisms that live in

environments with high salt concentrations.Therefore, we thought that if we could discover

microorganisms that decompose soy sauce lees from marine microorganisms that live in high-salinity

environments, we would be able to process soy sauce lees more efficiently. Therefore, we attempted

to isolate bacteria that can live on soy sauce lees as a nutrient.
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Comparison and development of catalyst performance in starch hydrolysis
Haruto KUDO, Tomoki KUMATA, Yuma KODAMA and Shunsuke NABATAME

Abstract

In recent years, bioethanol has received attention as an alternative to petroleum. We learned that

there are several industrial methods to produce bioethanol, such as using concentrated sulfuric acid

(inorganic catalytic method) and an enzymatic method (organic catalytic method). Thus, we decided

to focus on the hydrolysis of polysaccharides to glucose, a chemical reaction necessary for glucose

production, and to compare the catalytic performance of inorganic and organic catalysts. We used

starch as the polysaccharide. We hypothesize that the enzyme method is a better catalyst for

hydrolysis because it is more efficient than sulfuric acid in the starch hydrolysis reaction and is a

better catalyst for hydrolysis. We also researched solid acid catalysts that are reusable and easy to

collect. We focused on sulfonation, the process of attaching a sulfo group to carbon. We used

concentrated sulfuric acid instead of fuming sulfuric acid, which is more expensive.
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BlE, 1.90x10°/min THY, FrarITi—
TOEI N =A== HEITRE o
7=, (Fig.3, Fig4)

200 400 600 800 1000 1200 1400 1600 1800 2000

UIEEEE  (L/mg)

Figd ZAa7I5—FDTA 74— —.

N—277r v kb (pHS.5, iR 55°C)

EERI-a

A, B, CITOWTC, FEXIEA 0.9 LA ETRAE
ENR LTS, i, MU elf i kigis
Yok (ZE8) 23+ nm LA EdH D Z & &R
¥, F7-, BET H&mfd, MASHEE LI A
Db REDoTo, L, —BIRIEMER D
BET thFRmfE & MfLAFEIZ~1000 m¥g, 0.5
em¥/g TH Y, AEIE U 7iEMEREN T,
BEE RO T/hEWN, 2, 7 v foff
FEEMBRD TNEWZ EICERT S EE XD
%, (Fig.5, Tablel)
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HIXHE pipy

Fig.5 % HRWMIAE SR
EAFEZ ST 5 & C, D OFHEITERD S
T 77 A N EWERS 2L O L TN D
0, A, BIFERL TELT, BRI ARERTHD
LEZ NG, Fo, ATOFE CHILZfHEE
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HZ LT TERD T2, (Fig6~Fig9)
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Table 1 #&EMER D BET bR S & LA S

BET ktxmtE |MASHE
ERg s m?/g cm/g
ref 102 0.063
A 219 0.144
B 85 0.099
C 34 0.053
D 33 0.024




Fig.9 EMERR D i SEM {4

EERI-b
WD 7 v 3 — A PRFE DI KIRFES, ek
REIET DR Z iR L7z & 2 A, flifillit
IZH, A, B D K7V a—ZAPRED,
2500mg/L LA E & <, g KR B B R [#] 23
1~2 KfEfhr & d -7, (Fig.10)
3500

3000

2500

2
=
=
=

b A R B (ng/L)
= \
5

27
o
2
=

——
——B
C
—-D
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Fig.10 [EAREAREL DR & 7L 2 — AR DR

4 ER

EEI-a b
TEM LT R — OB R T, BREOTHN
HWLTWDEZEZOND, X —rA——8
FEOBETIE, ZvarIs—EoliRmEL
TWbEZEZBILD, (Table2)

Table 2 Fifg & 7L a7 2 T —¥ OfltMEbE

fii 2 Jnayis—+t
Ea (kJ/mol) 9.32 0.12
TOF (/min) 1.54 1.90x10°

EERI-b

A X BET bR mfENS ref LV K& <, Zh
WZR 0T T DOWRE RN LG & D
WLz EBE2 b5, LML, BOBET
REFEIT ref L0/ hSWITH0rb 5T, Kt
wmN ref LV &EhoTo, Fo, MILAFEZ L
BT 5E A BEBIZref LY K&holz, =
D& XY, KIS EIE BET g L 0 HifL
KIEE OFBERENEBZ LD,

5 FE&OH

B bix TEERE (AR oI5 23 hiie (%
i) X0 5 T DMK RO SOSEhER B
<, KSR Lot Ch o) LD G
Db L, FREEDT, TORE, EE b=
F—OBR KN — A — N —HE OB TIX
Bk (CHBSfREE) AL Wb EEZLND, D
£V, [T 70 EOSREERE R X K
fid 2 A%, BEE (ARG <THoD) L)
fER Lo, 12120, BEETHLIRREZ LB,
S HIZEREE AT LER S D, X, FEHE
A — )V CERBE AR 2 ER T 5 2 L IXATRE T
HDZ LTI, RIET VT OB R
BREOBRIRENL I LR LG RIEEREF LT
Y,

6 Btz
Rz 21X U & T 2RI R FHEE O
ERICZ oS 2EY TESEILEZR L EiT 5,

7 SEXM

AR, BoThE O E Rk

ESLRFENEM RS, DNS 5 (JBA BRI

JiFRT AR H 208 Lo ERERAREE” Ak
SEATBOE N R E IR BUBEHS. 2011-9-9.
https://www. alic. go. jp/ johod/ joho08_000101. html
(2024-7-12)

LEERAR R AG TR ORIE k. kFE. 2006 (225), 373-381
20086.
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Amino acid extraction amount in electrolyte solution
Sora KUDO, Tkumu TSUKUDA, Yura ISHII

Abstract
From previous research, we learned that the amount of amino acids extracted varies with water
hardness, and we wanted to know what causes this difference. We hypothesized that the amount of
amino acids extracted related to the valence of electrolyte contained in the solution. We created a
calibration curve and examined the amount of each amino acids extracted using chlorides with
different valence. As a result, the amount of amino acids extracted may be related to the valence of

ion and whether it is a metal or non-metal ion.

1 LI ERRELRDIZERWVEAIZEET D,
T BIITAEEEER T O2METH Y, (Fig.2)

A OREHRT 2 b0 L LR ORI o

RETR, ETe, HEACERRE, EES, (b ?[Eikﬁ +Iwﬁwif

BER, RN NEER Y, AR O TR s R

HCER STV 5, ninhydin I/

ZOPTRIZBIE, S FEHMGTLELTDOT I/
FRICTER L7c, FEATHIIED D, K TIEZ Lo

BHIHTELT IV BOBRRENT D L5H o CO;
0, ZOHHEOEWIMIIZ L > TEL 2005 ,lfji‘? . f) . : Hy0
DI-nWEB 2T, PEORNT I BROME ~F 3 {; = O=CH
R D120, AWFFETIEA A DI & B PRI R
LT, 7/ Bomti®E s OBRICOWTERE

1T-72, Fig.1 Ninhydrin reaction”

2 EEBR1 RBREROMERYY

I JRIE

7 BOERIITI=E R UREE
HAwiz, =>e RUYRIGEE, 78
DT M= RV 2072 HE
L, —~v U ERAER S, RREICER
THMIETH D, T/ HEERSHDL
A~ URICEENDERDOLN T 1 1 &
BT I JBOEREITH) ZENTE
%o (Fig. 1) N—~~ %137 3 /o

Fig.2 Color change after reaction
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B, A UT-EEIRIZ 570 nm OYE%E A TSR U221, 85~90 JEDKHT 13

LB AR T 5, (Fig.3) AFHID SRS 5,
HDFEEZE Lo, HBBEBROOREL T &5 5 HIRT10~20 /0%E L TH2 5, 570 nm
He, MNEZRDDLZLNTE D, OWHEZRITE L, MEREIER LT,

(Fig.4) Z v~ b« X—/LOJEANC &

0, IR R IR A TTEIR O IR
C LD ES LICHHIT 5, BEREmD
TR BEE s TREREZIER L, EH
B L 72 KR OB E 2 JEST D Z &
TREZRDDZLNTEX D,

m #R

5 RO B AR L, FHBIFREL 0. 995
EZfEHETELMEE LTIMEL 7., £
ZILOFBRTIE, O @R B A AFRL
THIENTEEN, MEMRT LK E
DRI EN I B, BTOT —F &
BT apEBENRELTLEST,

» 1.4 3
pEd o
1.2
£
5] 1 e [
& oy
= e K
0.8 - . : . .
Fig.3 Absorbance Mechanism ',..;'.'-"" °
0.6 .
.':""‘. o2* -
0.4 et e
0.2 ...;:.:E.'.' ..."'. @
A = —log— = €¢CL g
0.0 5.0 10.0 15.0
EE (mg/L)
Fig4 Lambert-Beer law Fig.5 The result of calibration curve
I A Table.1 Correlation coefficient
1 1.0 mol/L B - Wi U v s g T 0.99580 | g
> — N N ] N —
= RV 1.5 g,/ b—2A2.0 7 P G ©
g AV EE 100 nl & L, KSR EVERR
2 0.9980 +0.0030 (:)
T 5,
. - 3 0.9973 0.0023
2 7V Tr0.40 g ZKICEAfRSH 100 mL i CD
DU E L, KT 100 (HICFH L, 40 g/L 4 0.9946 00004 ()
KR A AT 5 0.9861 -0.0089 /N
3 S5 AORBE A TICKGK 2.0 mL &2 A My 0.9489 -0.0461 —

h, TNENT U UREN 0, 3.0,
5.0, 10, 15 mg/L L7275 X 5 FEHEH & /K XHBRE O FH TIERL, 5 2OF—4% 1D

ZMZ CHEE 4.0 nL 127 5, DT = LB LTZHD
4 RBREICTILVIRANTSEELT,

_15_



Vv E= Table.2 Average absorbance of each

ICEEN B S LTI, R substance
T B BRORERE DINBADES VNI ENH WET W ¢ S
722 &0, BREDEANA+LDTE -T2
b, BEAE Ay FAEMEAH L O H:0 0. 4554
ZIEREICHE TE TV o 72 2 ERE LiCl, 0.3514
265,
CoCl, 0. 4530
= = -
3 =EE2 IBEMIckSHH S1C12 0. 4800
1 A&
FB 1 CIER L= B b L1, ko FeCls 0. 4770
Wy BDE WA,
B2 DAL X D EOE O AT NHCI 0. 7830

ERRER OB, WIRHOREIZEA L

ARy N LR, BEEZ/NSLT5H20
Z~vA 7y haEH L,

1 JEEEA 0.50 g/L LB kolcEnEh 14
OEA RIS, 10 mL ORI % 1ERk 12
T2, LS E L IR,
- HEAE Y F a0 (LiCly)

¥k =L B (CoCly)

WAbA ha v F o (SrCly)

- Hift#k (FeCls)
AT o E=7 A (NHCL)
2 fBEI0.20 g 1IN0, WIRIZANLD,
3 85~90 EDOKHFTHENEZ 5 4Nz .

L, % 100 (57K 5,
4 =2k RUINEITV, B 2 5
L, BELZRDD,

/affg(mg/L)
H (o)) (o] B

N

7K Licl CoCl, SrCl,  FeCl; NH,CI

Feg.6 Average extraction amount

I #E

Hilk U T ATk D b RV 7 o A%

¢ oL 3G R IE & A ST Sl Y F 7 AC X BIHIEK & T
B bNanotz, i, HlET v E=Y DRt otoZ Ed, UlOARA 41
Mk BRI B S B T 7 2 WM % LET 2 ATREME S 8 B b

Ex bbb,

2l & 3T EIZIZE A LRI
DRI e D, KSR T TICE
AF Uty Tl Y 2R EE
el snizrolztEz 6N 5,
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F77, BT BT AT X AHHERN
ZEHLTRLED T2 00, B4
VEFERA S TENMLDIER, £
T ThdZ e ENREBEE 525D TIX
BROMNEBZ BD,

FEBROMERNS, 7 BROMEEITA
T DM, &|A A4 ThDHD, A
BA T THLINERRE DL EEX DI
5, LovL, ARlOFEERTIEER Ll
YMOREEN DI o 12728, L0 %< O
b CTHEBREITY, HiE L ORIz oW
THRARDUEND D, FFZ 3T LS D
HCEBREIT-T27280, Mo 3ioH Y

EOHESe, 1, 2fli& OfHEDBE
ZRNDMLEDND D,

4 FLH-SHEORE

AWFZETIINERDO BT 2/ BOMEFIEC
OWTEBREIT, 72 BOMHEITA A0
MR/ A A THLIMNEBBERH D Z LN
o T, AENIAE A Ut OFEEES D 72 h
Slzlz, A%ITE Y Z < OO 2
LT, #NZENoMEicis i) 2 &EIC OV TEE
LLHARTOL BER D D,

EERZ 1 MO&EREA Aot 2 E T 518
ENRBH L, HALY FULLSNOY TEREZIT
THRTWEZW, £, b7 rE=v AT L
LI EN N LI BN Z 572012, 1Z0h0
FHBRBA A REIR A A DB ATV
W INA T, AEERHORRERE 72 & oL LIS O
WETIZED LSBT D2DH, 2 Lot
BRZ, D2 oBSRLLSMCRA e & & LTl
BICEMRH D 0EFHITOETZ,

Fio, REROIERIZENT, BREOEIS,
TCERE L, T=2DIE5o& EOMGREHR
N, LOBEORNLOEERTES L IIZLT
WE T2,

5 HiEF
KR ZEAT IS Fa—F =D %L L

HELT, HfE -k FmRoktihl, 20
FRIZTE W=7\, Fiz, FEMERE
SO, RFBROFT 212 O TERE D
TeieWe, ZoOWEEY TREEILER L BT 5,

6 B
1 51 ik

DEFEEHBOBESE. = RY UKIGCOFIFEE K
I FERE. 05/08/2023
https://sci—pursuit. com/chem/organic/

nynhydrin-reaction. html

I % 3CiHk

DWEAKIZEDTE LT I 7 BHHEIZ ST, g —
. (2023-5-15)

A KA WYL 04/11/2008 17:20:52.
(2023-10-18)
https://www. jsac. or. jp/bunseki/pdf/bunseki2008/
200804nyuumon. pdf

4) E 'S BB HTHR. 02/02/2024 10:16:32.
(2024-1-15)
https://www. perkinelmer. co. jp/tabid/2352/Defaul

t. aspx
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Analysis and consideration of difficulties with probability problems
Haruki INOUE, Takuto KANAZAWA, Taiga KAWANAGO, Taiyo TSUKUI, Sota YAMAGATA

Abstract

The Japanese government is trying to increase the proportions of students who major in science

studies from 35% in 2020 to 50% until 2032.We wondered why the number of science students is

less than that of liberal arts students. It seems the difficulties of probability problems in math, so, we

tried to find causes that people have a hard time solving them and advocate how to solve them easily.

We had people work out problems added inductions in order to prove the effect of them. As a result,

though we failed to verify them, we succeeded in determining the cause. Reading sentences of

probability problems carefully is the most important way to prevent misses.

1 [FL&HIC

ERFIE 2032 4E £ TICHL RSB 2 B L 45 K
FHEOREIGE, K35% (2020 k) 226 50%
FCICHEMEE2 BIEEET T D, BUFE L
T BRSNS T, KB ~E R R E
B2 B & LIcE&EME o e LTw
5o, —HTREROBEEIC “BLRARH N ET
TEoleint” NWELSET DR E, Eaon
FFATORE E VS TZHIZIN A TRIFED > F 3 &
WCERFEODRSOFRRH L EEZ BN
Al

Tz Bld, £ < O —FIR 0O ST
(B 4T O BEFOHILICER L,

AAFIENTELFE T AIZBWT, 2FTENEL
KU BNDHHEITORFE L ZTDOHITOOET X
kL COMEIEDIRE AT Z LKV, BT
DO BEEEROT LD L2 HBE LT To
776

2 ERAE
I 7o7—Hk1
AR S AR EA 1, 2 AEEERIGUCT
Vh— M EHE LT,
BERNEE, T2 ACEENDIROE
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TR OGN - GE O LR
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< EF & FLAE O T F=H LN | 12 1 23
- S OFEAER Y &3
a0 LR 45 55 100
M =EER X DM 27 40 67
O CEME LT r—hab LITHERD e 128 101 319
IR ERE (HESRAR B HF D%, & o

) L, EESED, BEOREICLDIE
EROELORGEE BIZ, —2ORE%
FUEL UCEZ 3 ¥ — Bk LTz, &
Tl 6 AEFE R R 2, 3 4R 2 BRI &
L, AFITLUTDOEEY TH D,
[/"2—21]

M@oY A aa% 3 FEFETCHRY, H2H
D¥#ENEIZ a, b, ¢ &T 5D,

(1) (ab-12) (bc-12) (ca-12) =0 &72%

I E%

[Ga OB LR DiRkbEhoT,
£72, TODHETIZONWTH A “FREZAT
ST RER, BT OANBEPRAE Th o1,
(X2(6)=14.6354, p<0.5),

T A ZRBEDORER, [THITHIC AN
ey L LT R EFERITE, T — k1
DOFEFIIERD & DTN E D -T2,

UEEVSEFTERLEE LN DL HIT

e iR I
(2) (ab4) (bed) (cad) —0 &7 HHEEA © TREORIRE LIELT,
b k.
. 4 FUh—h2ORRLEE
S H— 1 ORI, BIFO 2 S0 RE A I &%
L 190 AR[EIZ, 580 EREE ST, T o7

(A) ab=10 & 72 HHERA KD L, — hORER% Figl 12777,

(B) (ab-10) (bc-10) (ca-10) =0 & 72 % Hk =

RaRed X, "

[/X&—2 3] 7

NH = 1 ORI BN L 7z, F o0

5

3 Fuh—b1ORRLES S
I &R @@w@@%‘) .@‘?}“ o %@ﬁggﬂm@;@“ﬁ

319 AW &, 7 > r— b 1 DfE A% Tablel ' '
T Figl. the result of the questionnaire2

[T &R 25 FLTDADRRLE
<, WIS THEAEY L2y & o7z,

Tablel the result of the questionnaire 1

T A== + PaE=S
f’éfﬁ@ HBE =P &t —
e S L N RV O T = k) >
KRG & 10 7 17 [FRAE D ENTR & b b A L
2 W EA%L 25 46 71 B S0%EMATZ Enn, TR &
S L 2 6 20 36 ) & MEXOHmARY | O>FT X
TRV S D EE X LD,
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5 EKROBRLER

I ##R

186 AMEI, Table2 (ZIEZ, Table3 (27
BHDFRRBIOENIE 35— T LR,

(RZ = ZEIZRIEFEBIZ TR S D120
AR NBESOFAE D AL % TRT,)

Table2 the result of the question of the success

i ING = | WA= | NP =
1 2 3

B)(1)(2) 3.4

(B)D % 1.7

(D)) 4.8 0 4.6

(DD H 8.1 1.7 6.2

(2)D H 1.6 0 0

st (%) 14.5 6.8 10.8

EION, 9 4 7

Table3 the result of the question of the mistakes

INB—= | WNE— | NE—
RIEf#
1 2 3
=
22.6 39.0 24.6
2 [A]
SCIUE S
24.2 15.3 20.0
I A
FHIR 11.3 18.6 7.7
HAERL 9.7 13.6 15.4
JE B 8.1 0 1.5
B DI 1.6 0 4.6
N 8.1 6.8 15.4
it (%) 85.5 93.2 89.2
i (N 53 55 58

Table3 DFAZ D JFRKIZ- DT D7
Y Aanm 2@ A zar 3ERHIMET
HDHN, 2BILMNEE L TV

72U B D [EE

WYHI A @B BAREL TN D
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D TEIRDo TR
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EDNE— U B IEERPRD o T2, 3
HMORFEICLDEEROE(EBLETH L
INTERD o T, IEBEROEICDBLER LK
2o e EIC, FHFEOENEELL BT
Mol ENEZ LD, ARIHEE L Z[HE
IZINA T, ZNEND/Z— 2 DRFEIZ DN
T, B TEMNB-ECZ 5570 09 VWL
HICHE L TRED T2 LT L
HLDENE— 4, 5, 6L LTHETLHIN
X Thoztlbns,

WY = TEOBERRCERT 5 &, K
MY A an % 3EHRLFHITTH LA, 2
MR AT LR L, MEEZKDVIZT DL
TOX R bDORENh-T-7-%, FEXOH:
B ZEF LT DHARLZNEEBZBND,

(1) (ab-10) (be-10) (ca-10)=0
abbcca DVWT AL 10
ab=10 ® & X 1/18
[FIERIZ
be=10 D & = 1/18
ca=10 O & X 1/18
LT 3/18=1/6

ab=10 DL x%2E2HLT5E, EOERET
I clZHTULTED HIZOWTEZ TR,
ab=1012%, c=1:23+4+:5+6 DFEA/IZ
ST TEZRDMERH D, be=10 , ca=10 O
BAEDEROZ ENFE R D, b Eo%
FETIE, Tab LEZ TRV LHIET S
ZEMWTE D,



6 F&H
DETENL KL NI A O
EHESR BT b,

£, R THWE A0 HE) ©
MR 2 BEICIE, SE T &2 5%
RVBED e poTolo, FHEE2 LV PREIC L
T, BHEL TW BERD 5,

Bk, BESCZEERSFHA TN Z L2
XV REUITH B,

7 SRORZ

e R A 57210 T <, #aK
EXFICEHESEL, MEXOHRAMY 2 LA
DT H L THEDMRE RS,

8 Hiit

WEEBED DI HT->TT v — FOED
[EIENE S I T P20 T fek ] AR AR A D BRI
R L B 5,

9 BZEXR

ARMAFHL 2016, ERIC BT DEFAFEDOOE T E &R
(B3 B AL, 57 2. 1-2 5. p. 39-50

AR —ER. 2018. ffe=RORE (7) [Md] —HARKSE
HE BET7 07,
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Generality changes with playability in game development
Yusuke KINOSHITA, Reo KURASHINA, Hiroki SUZUKI, Masanobu SEKI

Abstract

Decades ago, shooting was one of the major kinds of video games and its risk and return

(playability) were high. However, it become low. According to Masahiro Sakurai, a famous game

creator, said that when playability become high, generality become low. We doubted it because there

are some exceptions. Therefore, we decided to investigate relationships between generality and

playability. First, we made two types of shooting game which had a difference in playability: one

was high and the other was low. Second, we took a survey about game’s difficulty and player’s

feelings. As a result, we found that when playability became high, generality became low and

difficulty became high. However, we cannot find a relationship between difficulty which each

individual feels and their feeling.

1 [FL&HIC

Va—T 4T =AML, TLvES— AN
XA 72 iR 86 & U CRBAN S AV O T I DN S
AT =R I D—DTHhoT,

WHRFE, 2D (ZWkoo) (R ERTH Y, #L
Xy 77K —LEKEOBRBENITVIE EHRHHY
Ay EBZBEND X A—VEN ENY, BihD
EEWDTDENSTZY AT - U = DEAL
R0, BRITOFE A & o ToBREIR AN 8 5 2 & 3 FF
HchHoi,

LoL, BIROY a—7 4 v 77— ATk

WEOMEAIT I, FPS (77 =R b8y e v

a—T 47 —2Ah) 2ED3D (ZWon) fEs
NERICEDY, 7774 v 7 &BESEDLR
EOTRMBESNIZHONANK L L, BIME
mZdH 5,
FDO—HT, VAT « UH—DOEALNBHZE
IRERITAMEIC S D K ITE T B,
EBEXIRT— N7 ) oA X —Th HBIFBIEK
X, RIS — DN ERD &, RO
DERY, FILFITIFKBEIZ T LA TH2 LD
TEXRWT—AIZ>TLE D E TN 5,

INRFEFETHLI D, FEMHT—LIZHBN
TiE, 20TV A Y —IZF—L%ZWALTH
BIYMERD DT, 7—MEOENS DD
DL TS ZEEIMARTH L D0 Lit7evy,

LInL7RIR G, WMSEES ED WG 22
FWEEKL, F— AR TE L0 LA
YT—bE0, EEIT—AEREVERTH -
THEL DODAPBHETFND DO LEE S HFIET
5,

ZDTD, F—AEREOG E Vo Tk
PERTFR->TLE D LT ICEEZR2VOT
(EAAV/EVE i[5Sl it

T, TOZENREZ DA, EOREME
BIRB2DOMNENH T & BTz &,
D2 RERFRDLID, KgEEMGDT,

X IR W TR — AV & —fRMED E R
ELT, AT NER L U R
7« VA= OBTEIEDORE] #XDEFER
=y L, RIS EOE®E S —L ) A
Pl EEHZ T, TV Z DA EEL
WLODH)N T 5,
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2 WIRAE

BEIZHE SN TV DO IELE W TIHAELZIT -
Th, EMITKT DA O TZBC/ESEA O
RICE > THEERZITH) Z LB TERNEE
Z1l, BEDY 2—F 4 V77— D& AN
THEEITHOZ L & LT,

= DPEIZEE D 2 ERUANZIER CIT LT 2
WY =D —LzflfEL, mJ7 R CERMO
T U r— N EtT o TREF R BL- 72,

FIVEREE] & A N —DHEANE e BLR A BE L
TofER, TE¥EEOHEMD 2L FrET Ry
FOMN2D ¥ 2 —TF 4 77— L%, Unity &
W A=A D L CHIE LT,

T s T MIBELTL, BESA VY —Fy
N Z VTR 721ED, ARk AL O [Chat
GPT) HEH LR bHlfEEZIT o7,

T U= el BERTE D L OARTERIC
WERDE DT HRETELEZ X729, PChRSE
RBIZA~— 74 THLY 27V A ST
LANTEDL LD, 7ns7L%&BMN, BEL
72

3 HIEAE
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Mold saves the world
Nodoka KIKUCHI, Yugo SATO, Haruaki MASHIKO

Abstract

Did you know that blue mold is a source of penicillin? Penicillin is an antibiotic

used to cure antibacterial diseases. There sometimes are drug shortages in Japan due to

the spread of diseases. Therefore, we started this research about potentially extracting

penicillin from blue mold that grows on familiar objects. First, we incubated the blue
mold on food and used charcoal, CH3COOH, and NaHCO3(aq) to extract the penicillin.

Second, the extracted penicillin was dropped into the medium on which the E.coli was

spread. As a result of the research, the antibacterial effect of penicillin wasn’t observed

and our hypothesis was not proven correct. In the future, we would like to review the

extraction methods for penicillin and consider culturing only Penicillium chrysogenum.
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Minimizing vehicle vibration
Shuichi YAMAGUCHI, Daichi WATANABE, Kenta HASEGAWA, Haruka ADACHI, Haruka TSURUTA

Abstract
One day, we felt there were differences in vibration between the various car bodies. We
conducted experiments focusing on the weight of the vehicle, whether it had suspension or not, and

the springs. We used a smartphone application to measure the vibrations and examine of the

differences
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Analysis of antimicrobial action of plum leaves
Kosuke KUROSAWA, Haruka SAITO, Ritora SATO and Yuto WATANABE

Abstract

It is said that the reason why dried plums are included in lunch boxes is because they have

antibacterial properties, and we thought that we could make effective use of the leaves, which are

discarded. We conducted an experiment using bacillus natto (Bacillus subtilis var.natto) of natto, for

which Ibaraki is famous, using it as a bacterium. Assuming that plum leaves contain an antibacterial

substance, we examined the polarity of the substance and the concentration of the extraction solvent

at which it exerts the most antibacterial properties. As a result, a mixture of hexane and ethyl acetate

completely prevented the growth of bacteria when the hexane concentration was 50% and 75%. This

result suggests that antibacterial substances, which are in plum leaves are non-polar and can be

extracted at concentrations between 50% and 75% hexane and ethyl acetate mixtures of hexane.

1 [EL®IC

HET LR YSICA > TWDDITHET LKA
EREFFSE NI ZERG>TNENHLTH
L, T LOEIIC, TADOEZT LI Ebdn,
TADEDOLFHEEINTND, £ZT, UA
DIEITHEERNHUE, DRMFIHTZ &
MTEXDLHDOTHWhEEZZ, RUFEEMHDT,

2 ERAE
I %#f§

U A DEEIL, ABIIEZH D T ADRNG
FEL, =X ) — VTIREELEE L7 b D& f
L7, 7z, B d U CEXE % mfE
56.734cm? i L7,

WEEIXTTIROME > 7 B E —hL
2D, JEEAKTI100 TEHRRLIZH O%E
ML, CAF, MEKEES, )

a2 b e—/UEEKRE ImL WAL, K5
BRICIEB E T,

,36,

I FHEER
FEBRO MM 2T 2720, FUEERR
BONT F TR DORELENLE
B L7z,

<AHE>

MR ORI DIKRLES g & X /) — /LTl
ML 1 HAGE L% EEARERD L, —
IR L—H — TG LTz, RIS O ATEOHhH
%, MEKEBA LI EREHONE BT
ToEBA3 100 w L WS, Z D%, 35CT 72
REFRIE L, WL OB ORE 2 BlE LTz,

<#ER>

oy b — L TIEMO 2K =—
SRS T,

FEAS DRI DR Z it LIA A TERE T
FHLORBIZ e =— DR N RS
7einoTz, (Fig.1)



Fig.1 Result of the preliminary experiment
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Fig.3 Blue colonies generated when extracted

with diethyl ether

INHHRERLIY, ~XYUoBREORREE LY
M LTEBRLE,

<AHE>
Al CRIECT~FH U DRELY 25%, 50%,
75%, 100%I1Z L CEBR L7,

<#HER>
FEERAE FIT Table2 1277,

_37_



Table2 Area and percentage of colonies by

hexane concentration

ANEYVEE(%) an=——omiE(em?) BE5(%)
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Fig.4 Result of the main experiment
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Table3  Area and percentage of colonies

by citric acid concentration
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4 1.95 3.64
7 0.02 0.04
10 0 0

7T UBRIEE 10% Do n = — (354
3, PN RSz,

ZOMDO 7 = UREETIEIa e =— 03
LR, 72U MERE 0% DR LD b an
=—DOREEMENTHZ LN TE T,

<AHE>
e DOFERA & HENC T D LR B RS
% THET L OPUE IS IX B O RN A BEI1R
LTV EWHGGREN T, 7 = U RIAIR
HEEFR VA IR+ R K C b A Bk O S BR % Sk
HT LT LT, AREBRT EFRCFIET, MHE
B OBFEOIMHNC R BIEN B -T2 10% 7
TR TN2, 6, 10%EEAIK & 20% B K
EHWCRGEREEY, BEiciimmL -,
Z D%, 35C T 72 REEHLE L, M 0%
FEDORE A2 BIEL LT,

<HEE>
FEBRAE ST Tabled, Fig.5 (2”7,
Table4 Area and percentage of colonies

by acetic acid concentration
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Fig.5 Result of the main experiment (II)
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Luminous intensity of marine luminous bacteria
Asuma EJIRI, Eito SASAKI, Naoyuki MIYAMOTO

Abstract

We studied the intensification of luminescence in luminous bacteria in order to use them as an

alternative to LEDs. About the experiments. Four main experiments were conducted. Medium

composition, temperature, UV and pH. Results and discussion. The combination of salinity, peptone

and glycerol may have affected luminescence; 20-25°C was found to be the optimum temperature

for luminescence; a different response was observed for UVC than others; the pH of the medium was

found to be similar to that of seawater. The highest luminescence was observed at 7.9, close to the

pH of seawater.

In terms of future prospects, as the salinity of the medium, nutrients and incubation temperature

affect luminescence intensity, we would like to study the medium with finer squid nutrients to detect

nutrients closely related to luminescence in the future.
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Fig.1 Evaluation standard of luminous intensity
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