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Improving the volume of speakers to become similar to commercial speakers.
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[Abstract] Speakers, like earphones, are small, but can produce loud sounds. They are
often used to project sounds for many people to hear. The purpose of this study was to
make speakers which have similar performance to commercial speakers by studying
variables affecting the volume of sound production in speakers. Two variables were
tested and the volume of the sound made by the speakers were assessed. The first
variable we assessed was the number of copper wire coils. The second variable was the
material of the speaker’s diaphragm. We found that increasing the coils of wire
increased the volume of sound produced. In addition, the material of the diaphragm
seems to also affect the volume, however, our results are not conclusive and further

experimentation is required.
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Let's make milk crowns
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[Abstract] Milk crowns are the crown shaped splashes of milk that form from the displacement of milk when a
liquid is dropped into it. These milk crowns are often used in TV commercials and advertisements. However,
the exact mechanism that creates milk crowns is not known. Our research aims to study the factors involved in
making milk crowns. The first experiment measures the ideal height for a drop of milk to fall from, and the ideal
depth of milk needed for the formation of milk crowns. The second experiment focuses on the effect of viscosity
on the formation of milk crowns. We found that the ideal depth of milk needed to form milk crowns is 0.1 cm. At
this depth, the ideal height for a drop of milk to fall from is 30 cm. We also found the viscosity of the liquid also
has an impact on making milk crowns; the higher the viscosity, the higher the drop needs to fall from to make a
milk crown. Although the exact mechanism is still unknown, we can conclude that the viscosity, the height a
drop of liquid falls and the depth of liquid is involved in the formation of beautiful milk crowns.
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The effect of temperature and surface on coefficient of rebound.
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[Abstract] This study focused on the coefficient of rebound and examined how it is affected by temperature
and material. A rubber ball was bounced on different surfaces at different temperatures. The coefficient of
rebound was then calculated from the height of the bounce. We studied the coefficient of rebound in the
temperatures ranging from 0.5°C to 98°C. The highest coefficient of rebound was at 98°C, while the lowest
coefficient of rebound was at 0.5°C. Our study showed that a higher temperature will increase the coefficient of
rebound, while a lower temperature will decrease it. Also, bouncing the rubber ball on iron gave the highest
coefficient of rebound, while bouncing the ball on cardboard gave the lowest. The harder surfaces resulted in a
higher coefficient of rebound, while softer surfaces resulted in a lower coefficient of rebound.
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Sodium hydroxide is a good electrolyte for downsizing the grove cell

34 6 A FIMR I B KIS

[Abstract] Fuel cells are an eco-friendly energy alternative that has been attracting the attention of
many people in the world. A prototype grove cell was made, and studies were done to optimize electrical
output. The grove cell used carbon rods and plastic pipes. The pipes were then filled with oxygen and
hydrogen. Different electrolytes were tested to find the electrolyte most efficient in producing voltage.
Each electrolyte was tested in both a single cell and in two cells connected in series. Current and voltage
were measured. Sodium hydroxide solution was found to generate the biggest current and voltage. In all
electrolytes, both the voltage and current increased when two cells were connected in series. Our study
suggests that sodium hydroxide would be a good solution to use to downsize the grove cell, while

maintaining a high voltage
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Growing spinach in a nutrient-rich solution has no effect on changing the
iron content of spinach.

3AE 5l &K AR 6 FEIhfC

[Abstract] The iron content of spinach has decreased in the last fifty years. In fact, the present spinach
contains one-tenth of the iron as that of fifty years ago. So, we studied the iron content of spinach, and
attempted to increase the iron content of spinach by growing the spinach with a nutrient-rich solution. The
penanthroline method was used to research the iron content in spinach after burning the spinach to ash. There
was no increase in the content of iron from growing spinach in a nutrient-rich solution compared to growing it
without. However, there was a natural variation in the iron content between the different types of spinach we
studied.

1. RO @ A& 20mL 12 1% RS/ SR 1L, 0. 25% 7 =
BHEORHH, TR OV THATN L & 1EI MAED T bR U R 2l 2007 RS Y U LR
BROBHEDNMFEAS>TETND ERIZENTH T, 6ml ZH0% . ph3.5~4.0 [ZFHE L, 60 DBICFEL
T AABEAD Fe $5LAMT 510nm (23317 AWOEE -

19150 .

S 10.0 .

=

w 5.0

8 0.0 . | m EOAR

1951 1982 2000 2010
£
(Fig 2)

(Fig 1) BRI T UEEZHNC 7Ty ha U UEEE

Z 2T, ARBITHIIRD & D&, #ANE - TS %7
N, SbIT, ERCASTELTAER LI b0 LB,

([Z & D RER R LT,
FEBRI HROIFINAFL AT HbTEFLIZO L

BROGHBEZ W D0E FR L THT-,

2. B8

BT HROIZONAENSELNDEE, 7T 7LD

ZZENENL BWH DN D, ET-EFRCA N T=HTE

B LIIE I NATE DOEETHD,

BRI AR b SRR S TR W EE

FaZfE N, 77 7L ENLK BWERD LN END, &6

(2 BRE BTGB EAENE D A RO OSROEH B %

PR D008 D InEii D,

3. EBAESLURE

SRR

@ 1Z2NAE30g & HOME, v v 7NV AN TR LS
7

@ PALSHI=b 0% 18WRRAC L, ZFREHE SH T,
BT, WEREEINZ, INEL, A% SH, 100nL
WZER LT,

NEDEOEEELR 7 =) b U VUOEEEEZ -V
TR,

SEERIL /L HF R & A FC R 203 T4 L TV U E E AR
%, BRVEEN TN HEE I, 8kOTET1#I1Z 52
TZbDEMZ TV RN EDEER LT, 7=Fr hrl
WS L2 W CBRO B B A i~ T,

4. EEBHR

FERl  EEE U URRERIILI T O L B0 TH D,

1.5 T B

1

oA (c/ppm)
0 y = 02595x + 0.006 4 6



SSHB3 /£ 7 b — 7 BN FE R FE 2m 30— 2016 / 3 4=

BRI FDIE>NARELELSTELTHELEIE N
NIEEDERO G A T LI, LT O RSB,

e (o | AR () | 28 (A1) | R (B1R)
X(c/ppm) | 2.362 4.859 1.125 -
Y (A) 0.619 1. 267 0.298 -
£ (mg) 0.238 0. 490 0.114 -
(Table 1)
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Does acetylsalicylic acid affect the speed of blood circulation?
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[Abstract] Through the SSH program, we became interested in Acetylsalicylic acid, which
is commonly used to treat dementia and headaches, and it is also used as a preventative
agent for stroke. Because acetylsalicylic acid prevents stroke, we suspect that it also
affects the speed of blood circulation. We tested this theory using a type of fish, Oryzias
latipes. Acetylsalicylic acid was made and then fed to the O. latipes. Both the speed of
the blood circulation and the pulse of the fish was measured. Compared to the fish that
was not fed acetylsalicylic acid, the fish that was fed acetylsalicylic acid had an
increased heart rate and a faster blood circulation. This suggests acetylsalicylic acids
increases the blood circulation speed and heartrate.
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What is the difference between concentrated sulfuric acid and dilute
sulfuric acid?
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[Abstract] There are two kinds of sulfuric acid, concentrated sulfuric acid and dilute sulfuric acid. The
difference between concentrated sulfuric acid and dilute sulfuric acid is not defined. We examined both the
concentrated and dilute sulfuric acid to understand what makes them different. It was found that concentrated
acid turns regular paper dark, turns glucose black, and causes the oxidation of copper. Different concentrations
of sulfuric acid were tested. Sulfuric acids with a mass fraction higher than 0.86 was found to exhibit the

characteristics of concentrated acid.
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The effect of chewing spicy and sweet foods on heartrate.
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[Abstract] Heartrate is affected by many factors. We wanted to understand how taste affects heartrate.
Perspiration is the result of exercise, which also causes an increased heartrate. The same phenomenon
happens when we eat spicy food. We propose that heartrate could also be affected when eating food of
different tastes. Sugar, chocolate, chili pepper and wasabi were the different tastes tested. These samples
were put on crackers and eaten. Using a pulse oximeter, pulses of the subjects were measured while eating.
All the tastes increased the heartrate of each subject. A spicy taste increased the heartrate more than a sweet
taste did. Generally, chewing is a form of exercise, and will thereby increase heartrate. More studies can be
done to explore why a spicy taste has a larger impact on heartrate than a sweet taste does.
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Is the Western dandelion in Nirasaki truly Western?
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[Abstract] There are two types of dandelions: native dandelions and Western dandelions. They have two
differences. First, native dandelions’ calyxes are closed but Western dandelions’ are opened. Second, the
native dandelions’ chloroplast DNA have more base-pairs than that of Western dandelions. Our study
examined the chloroplast DNA of dandelions that appeared to be Western, dandelions with open calyxes.
We picked dandelions with open calyxes around Nirasaki, and extracted their DNA. The DNA was
amplified by PCR, and electrophoresis was used to examine the length of the chloroplast DNA. From the
chloroplast DNA, we found that 93% of these dandelions are hybrids of native dandelions and Western
dandelions. This suggests that most dandelions in Nirasaki that appear to be Western are the result of
inter-breeding between native dandelions and Western dandelions.

1. ARDEE
B TRV IAENTE & e B 5, UTAFE, L7 B3
PEFEC U n TIIAERRE & U ) MERES B D & & 3 & 7
Llpole, FTeBld, ZOIERTIZIVNTHERE S AR
AL TWDDDFEIY T2 E B, Z OISR 4G T,

2. [FLHIC

(TEkfE L FENEER]

ARk - SNREL P LT D,
Sy LT 2 -8R Tne <,

« PEPEERE- - SNRELR DBV TN D,

ARSI BRTZT THIEL,

(E7) BEETElGD NS

P = =1
ZHE

DNA MR Uo7z T 2 ARARPEET D,

(o TIEFERD & 57]

EERVEERTHLEODLY Ve Ui,

3

© 0 I3 o U s~ W N

_ = e
SRR CIN CRR S

—_
(o2}

ERENHB R
Esfha
LB B
BuDBEE(HE
FDREFHADRD L
FDREFHADRD L
iz
E s
Esfha
LBV

HFVINFRR
FEFE/ AR
TERSES
iz
EEAR LR R=RT
ERRTAES

KEME S

12 o1
121512
AYIZHBETUL:
AYIZHBELTULM:
AYIZEBELTUL:
12 o1
12 o1
12512
AYIZEBELTUL:
1#1Z1F1= 572
AYIZEAFE STV
RYIZHBELNTLV
121512
1#IZ1F1= 572
2 BRDABLLNT LV

PUEAE

DAPAYERED & L AR AN ATRARD

AEE, No.2~16 X TIE

HoHoH R R R (ER

A
2z

B

SHAE ALY
TLT,

RE-BIFTAT

HETH 12

Fig 1. 4> J)LDEHS & $RE s D /] (ZEWTH)

3. IRARE
A, F U TSR DNA 24 U, #%EF L7z primer
%> C PCR "CIERfE A BEE L7,
B. PCR HélEEWM % 7 7 o — A ESIKENC AN T, TENHE
e & PR O LR 0

PCR M#8Rk
e aaad OMEHEIT S,
*primer2 2.5l IR p >
4> 7L DNA 4L
Premix-Taq 25 ul. ﬂ
ok 16 pL 20sec 72°C
*primer #REE  0.5uM 50°C | 105
30sec
X30 YA 7 v

Fig 2. PCR Rk &iBES 1 VL



SSHB3 /£ 7 b — 7 BN FE R FE 2m 30— 2016 / 3 4=

C VEIFRE L TERFEDHERAR DNA (X & 23872 2 D), ——
YR AR 2tz L. PCR @ primer &%t L7=, 5 4

FERATIRE D DNA 255  BHREE THHM L.
ZEXA DNA 255 Z E THIBNHIHITE %o

ZERHIADNA | ‘

NCBI (National Center of Biotechnology Information) H 5ES

Trnl-F f8ig  1GEF5| 1554 bp

1081 caaaaatcgt gagggttcaa gtecctctat ccccaaaaag accatttgge tccctaattc @-ﬁ‘ )L 3 IZAH PCR PEMI DY A XD 360 bp ﬁﬁﬁ"ﬁ
1141 tttatcgtat ccttttttcg ttagegattc aaaactcctt tatgacatgt gatatatatt

1201 acaaatgaac atctttgage aaggaatccc catttgaatg attcacgatc aatattttta Thofz, JIUTHIRRPRERIORE KR DNA Th o7,

1261 ttcatattat aggccogesa teagacttty taatactott totattgaca tagacccaag 5. B

1321 ttatctataa aataaaaata aggatgagac atgageaata cotgegatag cteagtogst D+ 7L 2~8 L FIKET. PCRIZEHWTAEET 15 4
PN EAT T2, D95 14 B 7V HVHERE,
1Y TNORBEFERETH T
Q@Y TN & D FETH T2y, MR ERIT
(14+15)x100=93% & HEFIT @ < | WHE B T1T
DIz 85%% LRI DGR L 72072,

6. SEDFEE
DELZADTHNNI- TR EIRDNE) e KD
UWGETIZ SRR LT D D55 (FRE )
QMRS L TRIRDT ) DFNTEATO, ED XD 75kEk
ABEZBNDDFRD,
OBHHAERFEDIERED & o AR AR PP EREDBERIA
DNA 23R U o 72 M IAFAET D ODRRES 5,

7. 530K - URL
- TRITIB T DHEFE 2 o AR/ AmIRIL

B - 440 BT ORISR ERRFZERD

« IHybridization between European and Asian dandelions

# Hybrid btween T. officinate and T.platy tycarpum

@ Chloroplast DNA , tRNA-Thr, trnT-trnL interigenic spacer, tRNA-Phe region 444
Fig5. 427l 2~8 DEZABIDIER
4. ZERER (Fig 5)

O (TAXIJAT) OONW=H 7T 440 bp HT-
DI Ry RISEILTZ D CHERE & HE U=,

1381 agagcagagg actcaaaatc tttgtgcace agttcgaatc tggttccttc aggaatacct
1441 gggatagctc agttggtaga acaggggact gaaaatcttc ggtcacctgt tcgaatctegg
1501 ctecttcagg aatagttggg atagctcagt tggtagagca gaggactgaa aatc

Fig 3. EFFE(h > b2 UikiR  Taraxacum platvearvum)

Trnl-F fBi% $EEHS 1488 bp

1081 tccgtcgatt tcaaaaatcg tgagggttca agtccctcta tccccaaaaa gaccatttgg
1141 ctecctaatt ctttatcgta tecttttttc gttageggtt caaaactcct ttatgacatg
1201 tgatatatat tacaaatgaa catctttgag caaggaatcc ccatttgaat gattcacgat

1261 caatattttt agtcatatta taggcccggg atgagacttt gtaatactct ttctattgac
1321 atagacccaa gttatctata aaataaaaat aaggatgaga catgaggaat acctgggata
1381 gctcagtcgg tagagcagag gactcaaaat ctttgtgcac cagttcgaat ctggttectt
1441 caggaatagt tgggatagct cagttggtag agcagaggac tgaaaatc

Figd FE¥E(A 3942 AR Thraxacum officinal)

* FREIIPEERIZI 372 < | TR E A OEERS FRA
fi) T 5,

« RO (20 35 % By, T primer O
L Lz,

- Fig 3.4 75, {E3KFED PCR PEMNE 444 bp, THPERE
® PCR EMNE 367 bp TH Y, TEKRFEOLEEA DNA
WEEEREL W 77 bp BWZ &b oz, ZORED
EOWAFEOHEITHIA L7,

(Taraxacum section Ruderalia and section Mongolica)
Natural hybrids in Japan detected by chloroplast DNA
marker | Plant Res(2002) 115:321-328  Shibaike |F4»

- R D BIRT—7- < F LS DAREF—
AR EFE i 15 A0EERFZKEFTTR)
- JEETHORXIX, AHIEKEF http://www. freemap. jp

. it

ZONFEEED DIZHT-0 | FREHEE THHER
SR LR B T LB E RV EIEE £ LT,



SSH3 44 7 L — 7 A FE R R £ 5m SC — 2016 / 3 W&

10 BRICEFNDIEFIIVIELZDIERE

The vitamin C content of fresh fruits and vegetables and the determination of
vitamin c loss in different methods of food preparation.
LB ST JE IR 8 55 s 34 6 /B RAEE /L

[Abstract] Vitamin C is a micronutrient that is essential for our health. This study aims to determine the
amount of vitamin C contained in fresh fruits and vegetables, and to compare its loss from different methods of
food preparation. First, the amount of vitamin C in different fruits and vegetables were compared. Second, the
vitamin C loss from two methods of food preparation, microwaving and boiling, were assessed. Juice from
these fruits and vegetables were added to iodine solution to assess relative vitamin C concentration. Relative
vitamin C concentration was determined based on the amount of juice required to cause a colour change in
iodine. We found that the vitamin C content of these fruits and vegetables from highest to lowest are as follows:
vitamin C juice, lemon skin and juice, lemon juice, and daikon. In all fruits and vegetables, boiling resulted in a
larger vitamin C loss than microwaving, suggesting microwaving is a better method than boiling to preserve
vitamin C.
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Development of alcohol fermentation system using alginate beads.D
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[Abstract] Biofuels are a good source of renewable fuels. Our study aims to optimize ethanol production from
waste, such as paper and wooden chopsticks. The beads yeast fungi (alginate beads) and yeast fungi’s
glucose fermentation ability was compared. The alginate beads was found to be more reliable for fermentation.
To optimize fermentation, we studied the effect of increasing the number of alginate beads, changing the
medium for the reaction, and using cellulose decomposition bacteria. We found that increasing the number of
alginate beads and using a 15% calcium chloride solution was most effective in improving fermentation.
Compared to using cellase (alginate beads and yeast fungi), cellulose decomposition bacteria was found to be

more effective for alcohol fermentation.
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How does A. thaliana respond to gravitational and light stimuli using auxin?

HI BRI ST SE IR e S8 iR A

AT FEHD

34 6# A M

[Abstract] There are a diversity of responses for an organism to adapt to their environment. We studied the
hormone, auxin, in A. thaliana to see the role auxin plays in tropism. Gravity and light were the two stimuli used.
With light, it was found that there was a higher concentration of auxin in the part of the root away from the light
source. In the case of gravity, the area of the root facing the direction of gravity had higher auxin concentrations.
In response, the root moved away from the light source and toward the direction of gravity. This suggests that
roots will move in the direction where there is a higher concentration of auxin. Future experiments should be
performed to see the roles other hormones play in tropism, and a stronger light source should be used when

repeating this study.
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Soil environmental research of Mount Amariyama.
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[Abstract] In recent years, the number of Japanese azaleas (Rhdodendron molle) is decreasing on Mount
Amariyama. This paper studies the soil as a potential cause of this. Soil samples were taken from the mountain
for five years, and the pH and phosphorus content were examined. Results were compared with the soil within
Nirasaki City, where Japanese azaleas can grow. We found that the soil on the mountain was more acidic and
had a lower phosphorous content than the soil in Nirasaki City. Plants require phosphorous to grow, and low pH
can be toxic. Our study concludes that the soil on Mount Amariyama is a factor in causing the decreasing

number of Japanese azalea.
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