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Beauty Benefits of Okinawa Green Papaya’s Seeds and
Peel

Haruka MIYAKAWA, Kasumi TAIRA, Riko FUKUZATO

Abstract

The green papaya fruit has been recognized for its beauty effects, but the
seeds and peels are usually discarded in the process of being commercialized.
Our research focused on these seeds and peels. Here, we conducted an
experiment to examine the moisturizing and exfoliating effect of the seeds and
peels. As a result of our research, we found that seeds and peels have
moisturizing and exfoliating effects, each with different properties.

Introduction

We learned that the green papaya fruit, which is commonly used in Okinawa,
has beauty benefits. We decided to investigate whether the seeds and peels,
which are usually discarded, also contain ingredients with beauty benefits.
Based on the hypothesis that the seeds and peels contain the same cosmetic
properties as the fruits, we conducted an experiment to examine the
moisturizing effect using rice cakes and the exfoliating effect using chicken
meat.



Experimental method
[Preparation] Preparation of extracts

We extracted green papaya fruit, seeds, and peels with distilled water and
made three types of extract. All three types of extract had the same
concentration. Using them, we conducted two experiments.

Experiments (1): Examining the moisturizing effect using cut

rice cake (1)Soak the rice cake in the respective extracts m
. p rﬁi’?’F
as shown in 1-1 and remove them after one hour. 5 -

———

(2) The moisture content of the surface of the cut rice cake l I
was measured with the “Skin Checker”, and the value S

recorded was used as the result of experiment [1], and the

value on the side is the result of the experiment [2]. Picture 1-1

(3) Compare the moisture content on the surface and sides of the cut rice cake
before and after the experiment.

Experiment (2): Examining the exfoliation effect using chicken

meat.

The second experiment is to examine the exfoliating effect. In this
experiment, we used chicken meat because they were used in a previous
study.

(1) The pieces of chicken meat were soaked in the
respective extracts for one hour . After that, the pieces of
chicken meat were placed in a net.

(2) Soak the pieces of chicken meat in the extract for 2, 4,
and 6 hours, and measure the change in the mass of the

chicken.

(3) Compare the changes in the mass of chicken meat Picture 1-2

before and after the experiment.



X

Results

In the experiment [1] to determine the moisturizing effect of cut rice cakes, the
side values were highest for the seeds compared to the pre-experiment values.

In experiment [2] to determine the amount of moisture on the surface of the cut
rice cake, the value of the moisture checker increased by 2 after 30 minutes for
the rice cake soaked in the seed extract, and by 1 for the rice cake soaked in

the peel extract and remained at that value from 30 minutes to 50 minutes. The
rice cake soaked in the fruit extract did not change in value until 40 minutes but
increased by 1 after 50 minutes. The value of the cut rice cakes in which

nothing was done fell by 1 from 30 minutes to 50 minutes.
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Graph1 Moisture content

Table1

Omin | 30min [ 40min | 50min
Distilled water 0 0 0 0
Seeds 0 2 2 2
Peel 0 1 1 1
Fruit 0 0 0 1
Normal 0 —1 -1 -1




Table2 The exfoliation effect

Ohours 2hours 4hours 6hours 8hours

later later later later later
Fruit 0% 8.10% 11.63% -10.05% 8.67%
Seed 0% 6.96% 10.88% 3.82% 26.09%
Peel 0% 6.62% 25.86% 44.19% 24.20%
Distilled water 0% 2.65% -0.86% 5.65% 12.38%

Analysis

The hypothesis that the seed extract has osmotic power was formulated
based on the fact that the water content of the sides of rice cakes soaked in the
seed extract increased in the rice cake experiment of Experiment 1. The
hypothesis is also supported by the fact that of the seeds increased the water
content the most in Experiment 2. The seeds and peels helped the rice cake to
retain more water than the fruit. The seeds and peels are considered to have a
higher moisturizing effect than the fruits, because the seeds and peels
increased the water content more than that of the fruit.

In Experiment 3, the mass of the chicken soaked in the fruit extract continued
to decrease longer than that of the seeds and peels, suggesting that the fruit
has an exfoliating effect.



Conclusion

The fact that the mass of the chicken soaked in the fruit extract continued to
decrease for longer than that of the seeds and peels in Experiment 3 suggests
that the fruit contains a component that exfoliates the skin for a long duration.
The mass of the chicken meat soaked in the peel extract decreased after 6
hours, and then began to decrease again after 8 hours, suggesting that the fruit
contains components that work over time. The mass of the chicken soaked in
the extracts of the two species also decreased, suggesting that the extracts
contain components that exfoliate the skin, although they are not long lasting.

Reference
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Nutritional Effects of Termites on Guppies

Konatsu TAKEDA, Mae KANEYUKI, Manaka NAKANDAKRI,
Shion CHIBANA, Maki AZAMI

Abstract

We learned that termites are eaten as a nutritious food by people in
Kenya.Therefore, we decided to investigate how insects affect the growth of
other organisms. In this study, the amount of termites in the guppies’ food was
varied and differences in growth were measured. We also measured the value
of dissolved oxygen content in the water tank and compared the degree of
water contamination. The results showed that there was no difference in the
growth rate of the guppies, regardless of which food was fed. Also, the
dissolved oxygen level was highest in the group fed the food containing 50%
termites. Thus, termites can be substituted for commercial bait and have the
potential to control water contamination in the guppies’ water tank.

Motivation

Termites are one of the most common insects in our lives, and are one of the
few organisms that feed on "cellulose," the main component of wood, and are
called "decomposers of the forest. In the course of our research, we learned
that termites are eaten in Africa as "kumbikumbi," as part of highly nutritious
insectivorous diet. However, there is resistance to eating insect foods and the
possibility of allergic reactions. Therefore, instead of actually eating termites, we
wanted to investigate how they affect the growth of other organisms.

Previous research

We compared the effect of housefly pupae on red sea bream fed with fish
meal that is mixed with housefly pupae (10% and 25%) and fish meal without
housefly pupae mixed in. The results, red sea breams fed a diet mixed with
housefly (10%) tended to feed better and to grow larger than red sea breams
raised on fish meal. Then, the body of red sea breams became more vibrant.
Then, the red sea breams’ immune systems are activated, making them more
resistant to disease. See reference (1).



Table 1 Nutritional value of termites in Kenya

A=) FR(BR—2R)
284G (gl 33.51~39.74 17.8
feE(g] 44.82~47.31 20.8
#%[mg] 53.33~115.97 1.6
A [mg] 7.10~12.86 2.8

See reference (2)

Research purpose
It is thought that the feed with a lower percent of termites mixed in will grow

better than previous research.
So, we thought that the food mixed with 25% termites would grow better.

Experiment [1]
Hypothesis
It is thought that the feed with a lower percent of termites mixed in will grow

better than previous research.
So, we thought that the food mixed with 25% termites would grow better.

Experimental method

(D We collected the Neotermes sugioi, dried them and crushed them in a
mortar. Termites were collected by splitting rotting wood and drying them in a
dish dryer.

(2) We mixed crushed termites with commercial guppy food in a 25%/50% ratio.

(3 We weighed 0.01grams of each food on an electronic balance.

(@ Keep the guppies between 1.5 cm and 2.5 cm individually in the following
groups of 5 guppies each.
A: Group Ais fed only commercial food.
Hereafter, this will be referred to as the 0% termite-fed group.
B: Group B is the 25% termite-fed group.
C: Group C is the 50% termite-fed group.
Group B and C was fed pre-mixed and ground termite and commercial



food.

(5 We continue to observe the body length of the fishes for at least one month.

{guppy's measurement method)

First, Guppies were placed on top of a sheet of graph paper, and We took a
picture from directly above and measured the body length.

Research Results

We found out that groups that were fed with 50% termite grew the most.
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Analysis

All the guppies grew without any problems. Therefore, termites can be used
as a substitute for food, and it can be said that termites do not have a negative
effect on guppies.Also, the 50% group had the highest growth rate, it is thought



that the more termites they are given the better the growth will be.

Although visually, the dirt in the tank of 0% groups was particularly noticeable. It
is thought that feeding bait containing termites may help prevent the aquarium
from becoming dirty.

Experiment [2]
Hypothesis

In Experiment [1], the highest growth rate was 50% among 0%, 25%, and
50%, so it can be assumed that the more termites there are, the better the
growth will be.

Experimental method

(D We collected the Neotermes sugioi, dried them and crushed them in a
mortar. Termites were collected by splitting rotting wood and drying them in a

dish dryer.
(2) We mixed crushed termites with commercial guppy food in a 50%/100%
ratio.
(3 We weighed 0.005 grams of each food on an electronic balance.
@ We divided 8 guppies of about 1 cm into the next group and raised them
individually.
A: Group Ais fed only commercial food.
Hereafter, this will be referred to as the 0% termite-fed group.
C: Group C is the 50% termite-fed group.
Group C was fed pre-mixed and ground termite and commercial food.
D: Group D is the 100% termite-fed group.

(5 We continue to observe the body length of the fishes for at least one month.
{guppy's measurement method)

Same as experiment [1].
(how to measure dissolved oxygen)

We also noticed a difference in the level of dirtiness in each of the tanks as
we proceeded with our experiment. Therefore, we decided to measure the
amount of dissolved oxygen in the tanks from the middle of the experiment on
wards to measure differences in water quality.



Growth rate [ %]

First, we removed the aeration pump to standardize the conditions, and after 10
seconds, placed the dissolved oxygen meter in the tank.
The values were then measured after leaving the dissolved oxygen meter in the

tank for 1 minute.

Research Results

We found out that groups that were fed with 0% termite grew the most. We
compared the group that was fed with 100% termites with group that was fed
with 0%termites, there was not much difference.
The value of dissolved oxygen was the highest in the group that fed with 50%
termite mixture.

50 i fi(fed only commercial food) i
40 i C[the 50% termite-Ted group) 7.4
== O{the 100% termite-fed group)
30 -
. |
20 LE [ |
10 8 fi & B Aifed only commercial food)
0 o 5 B C{the 50% termite-fed group)
7 21 28 35 = D(the 100% termite-fed group)
Elapsed days &
Fig.4 trends in the growth rate of guppies Fig.5 DO value
Analysis

The 100% groups grow like the 0% groups. From this, we can see that termites
have nutritional effects that are the same as commercial food. In the Experiment
[1], among the 3 groups, the group fed with a 50% termite mixture had grown
the most. However, this time, the 50% group had a growth rate that was lower
than the 0% group. On the other hand, hypothesis testing revealed



no significant differences between the three groups. Also, it was found that
there was no significant difference in the growth rate of guppies in Experiment
[1]

Therefore, there is no difference in the growth rate of each group in Experiment
[1] and Experiment [2]. From this, termites are considered to have the same
nutritional value as commercially available food. When we investigated the
value of dissolved oxygen, we found that there was a difference between the
0% groups and the 50% groups. Therefore, the water of the 50% groups had
cleaner water than the water of the 0% groups.

However, this time, the measurement period was short, and we only measured
twice. By increasing the number of measurements, it's thought that there is a
significant difference between the 0% groups and the 100% groups.

From these things, we thought that using termites as feed could reduce water
pollution. This may help the aquaculture industry, which is plagued by dirty
aquariums and high costs of fish food.

References

(1) Japan Science and Technology Agency

"Seeking alternative ingredients for aquaculture feed to fishmeal."

Dietary effects of housefly (Musca domestica) (Diptera:Muscidae)
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consumed in western Kenya,Journal of Food Composition and
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Abstract
The green papaya fruit has been recognized for its beauty effects, but
the seeds and peels are usually discarded in the process of being
commercialized. Our research focused on these seeds and peels. Here,
we conducted an experiment to examine the moisturizing and
exfoliating effect of the seeds and.peels As a result of our research, we
found that seeds and peels have moisturizing and exfoliating effects,

each with different properties.
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Effective use of discarded bitter melon parts
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Abstract

When we cook, we usually throw away carrot leaves, bitter melon seeds and
pith. So, we decided to focus on the ingredients contained in them and find
out if they can be used effectively in daily life. In this study, we soaked carrot
leaves, bitter melon seeds, and pith in both a raw and incinerated in water
and investigated whether it contains potassium which has a good effect on
the body. As a result, it was found that the highest amount of potassium is
contained in the incinerated bitter melon. In addition, bitter melon seeds and
pith were also rich in minerals such as potassium, iron, and zinc. So, we
thought that we could pulverize the seeds and pith, then process them into
food. We kneaded it into a dough for doughnuts and worked on producing
original doughnuts. We then commercialized them in collaboration with a local
business.
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Condition Dependent Color Changes in Indigo Dyeing
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Abstract

Fermented indigo dyeing uses natural dyes and is environmentally friendly,
but there are many unknowns about the dyeing method, making it difficult to
popularize it among the general public. Therefore, we aimed to clarify the indigo
dyeing process and contribute to its popularization. In this experiment, we
changed the type of sugar added to activate the reducing bacteria in the indigo
dye solution and investigated the differences in the degree of dyeing. As a
result, the more reducing the sugar, the better the dyeing, while sugar with no
reducing properties did not contribute to dyeing at all. From this, we inferred that
although it was previously believed that indigo reduction was caused by
reducing bacteria, it may actually be the sugar that reduces it.
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The Anti-Fogging Effect of the Octopus Bush

TAFP Y & APAELE
Yuria TAMANAHA  Yuka NAKAMURA

EE

MR ORI AT DTN L ENLKFATXOED IEH E LT
fEbN T, 22T /AT HITE LX) FOEIZITZY DTN EENDD
D, EOEHOHS EEV IEDBRITIZIED X 5 RERDEH D DOFH~T=,
AWFFEILE N FOEIZHREEEDNR DL 6N 50, EORHOHTTHED
IEONRITET L200EH 60T 5, (1) Fmistah R e ik, (2) f#
MGEZEZTE2Y BAZHRTS, 2O S0FEREZITH, TOFRE, (1)
IEARETEEEN A SN, (2) ITEORE A2 BEEAT A R T AIEY i
HHENRBEY DR D Z N groT-, L LEEBEOERTIZE
YR HIZHEENDED LD D RETEERI O S LRI CTH D L ITE W)
HIENTERWVWDT, 5%, 20 1IEDOEE 23 5010 EBH 52T 5
ZENHETH D,

Abstract

The Octopus Bush is distributed along the coast of Okinawa and has long
been used as an anti-fogging agent for glasses used underwater. We therefore
investigated whether Octopus Bush leaves contain anti-fogging agents and
what relationship there is between the way the leaves are used and their anti-
fogging effect. This study will determine whether the surfactant effect is found in
Octopus Bush leaves and whether the way the leaves are used affects the anti-
fogging effect. Two experiments will be conducted: (1) a comparison with the
surfactant effect and (2) a comparison of the degree of fogging with different
methods of use.From these two experiments, the results of (1) showed that
there was a surfactant effect, and the results of (2) showed that the method
of directly rubbing the cross section of the leaves against the glass slide was
the most effective. In other words, Octopus Bush leaves have an anti-fogging
effect. However, at this stage of the experiment, it cannot be concluded that the



anti-fogging component contained in Octopus Bushes are the same as the
surfactant component. Our future research will focus on elucidating the
components that function as anti-fogging agents.
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The Effect of Foam on Hand Washing
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Abstract

In recent years, the number and frequency of hand washing has
increased due to the COVID-19 pandemic. When we wash our hands, we
noticed differences in foam size and decided to focus on the density
of the foam. We decided to find out what causes differences in
density, foam duration, and disinfection power. Therefore, in this
study, we changed the density of foam and investigated these factors:
density, foam duration, and disinfection power. Our results showed
that denser foam had the longest foam retention time at 35° C and had
stronger disinfecting power. Therefore, we concluded that denser foam

is more effective at disinfecting power, and lasts the longest at
35° C.
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Making Methane Gas from Dormitory Leftovers Waste
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Abstract
We tried to produce methane gas from dormitory leftovers through fermentation. We
generated methane gas in many ways. We checked the generation of methane gas by
using a methane detector and bringing a flame closer. We confirmed the generation of
methane gas, but we could not investigate changes under different conditions. In the
future, we will explore how to use methane gas.
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Nutritional effects of termites on guppies
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relationship between Okinawa Fiddler Crab and Benthic

organisms in tidal flats
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Abstruct

We learned that fiddler crab:Austruca perplexa in Okinawa found in the Yuhi River
were classified as an endangered species. Therefore, we investigated how
Okinawa fiddler crabs affect the environment. In this study, we used a quadrat
(50 x50 cni) at the mouth of the Yuhi River to determine the number and the types
of benthic organisms of the Austruca perplexa within the area. Bottom sediment
particle size was also investigated. The results showed that the Austruca perplexa
can be said to be rich bigdiverse in areas where the abundance of other types of



benthic organisms is not biased. It was found that if the number of Austruca
perplexa is uneven, it cannot be said that the area’s biodiversity is rich.
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Survey of the distribution of water averse shellfish
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Abstract

We learned that the zonal distribution of each species of water-averse
shellfish in the intertidal zone differs among species. We decided to conduct this
study to elucidate the factors that cause each species’ different distribution
areas.

We found that the vertical distribution of the three shellfish species and the
movement of the marked shellfish showed that the distribution areas of the
three species were, in descending order of tide level. They are Nerita plicata
Linnaeus, Nojiritrina pyramidalis, and Echinicus cumingi spinulaceus. We also
know the habitat of each species. We believe that the vertical distribution of



each species is not determined only by the environment it prefers. We also
believe that different environments can have a favorable effect on survival,
which affects the vertical distribution. In the future, we would like to increase the
number of surveys in order to reduce the effects of individual differences.
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What Does the Shape and Size of Blind Spot Have to Do with
1t?

| 2ROV AFEEY REtiE
Momoka ARAKAKI, Aino KYAN, Risa KUDEKEN, Nanami NAGAMINE
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Abstract

We became interested in blind spots, which we do not notice in everyday life. So,
we decided to study the relationships between the shape and size of. blind spots
and physical individual differences. In this study, we measured the blind spots of
about 70 people in the second year high school students, and compared 5 items:
gender, weight, blood type, and dominant eye. If we made the results into a graph,
there was a difference in all items. In addition, when the t-test was performed, the
shape of blind spots was not correlated with each item. Size was not related to
gender, height, weight, or blood type, but there was a relationship with only the
dominant eye. Because the shape of the blind spot is unique to each person, just
like fingerprints, we think the shape of blind spots can be used as an element that
identifies individuals.
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The Relationship Between Spring Water and Soil

on the Main Island of Okinawa.
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Abstract

When we were first grade students in high school, we went to Komesu coast
for an outdoor training course. During that visit, we sampled the spring water
and decided to investigate its quality after questioning the fact that the spring
water was flowing onto the beach. In this study, we used a multi-water quality
meter and a pack test to investigate the differences in water quality of the
spring water distributed in Shimajiri Merge soils and Jegal soils. We
hypothesized that soil and spring water components might be similar, with soil
components permeating the spring water. However, we could not prove the
relationship between the spring water and soil from the experiment, because
this experiment was simplified. In the future, we would like to ask the
University of the Ryukyu to analyze the water quality to obtain the data and
compile the results of the experiment.
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Water Quality Survey of the Yuhi River
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Rion TERUYA Rina HIRATA Mahiro MATSUGAWA
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Abstract

We wanted to improve the pollution situation of the Yuhi River in southern
Okinawa prefecture. We started by sampling river water, estimating the causes
and thinking of improvement measures. We found that upstream BOD

(Biochemical Oxygen Demand, which is the amount of oxygen consumed by
microorganisms when they break down organic matter in water) was higher
than other points of the river and was polluted. It was thought that the middle
stream was high in ammonia and phosphorus, suggesting livestock drainage
and domestic wastewater were flowing in. We thought the sampling location of
the downstream water was too close to the sea because the values of sulfate
ion, chloride ion, and EC (Electrical Conductivity) were extremely high. In the



future, we will re-examine the downstream sampling location and determine the
relationship between weather and geology on pollution. In addition, we would
like to proceed with the experiment of water purification using charcoal. After
that, we would like to think about how to improve the water quality of the Yuhi
River.
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Truss structures: The Relationship Between Cardboard Strength
and Truss Density
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Abstract
We became interested in the strength of cardboard and investigated the relationship
between the strength and density of the truss structure that makes up cardboard. We made
a truss structure using Kent paper, put a weight on it, and weighed it when it broke. As the
truss structure density increased, the truss structure strength, the strength of the triangles
within the truss structure, and the force that the hypotenuse can withstand all increased.
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Piezoelectric Element
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Abstract

We focused on and utilized piezoelectric elements for energy production.Also
we considered series and parallel circuits to generate energy efficiently, and
conducted experiments to generate maximum voltage.As a result of comparing
the control experiment by using series and parallel circuits, we realized that there
was almost no difference in voltage and current generated from piezoelectric
elements between series and parallel circuit Furthermore, when we measured
the voltage from piezoelectric elements under changing pressures, we learned
that there was a strong positive correlation between the pressure given to the
piezoelectric elements and voltage.
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How can we increase the number of Mizukiri's bounce.
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Abstract

Using a self-made launcher, we investigated the number of times a stone would bounce
depending on the angle of incidence of the stone, However in experiments where the stone
was fired at different angles, it did not even bounce once. Thinking that the cause of the
stones not bouncing may be due to the device, the stones were fired by changing variables,
such as the tension of the rubber used by the device, and the thickness of the towel wrapped
around the stones. It did not even bounce once under all the different equipment. Next,
thinking that the reason why the stone did not bounce was due to the number of rotations of
the stone, we conducted an experiment to investigate the relationship between the number
of rotations and the time it took for a stone to sink into the water. The higher the rotation
speed, the shorter it took to sink into the water.we thought that the reason why the stones did
not bounce was because the number of rotations when fired by the device was too high. As
for future prospects, we will create a device that can fire at a rotational speed that makes it
easy for the stone to bounce, and once again investigate the conditions under which the

stone will bounce the most.
[3+— 7 — K] #mizukiri #the number of bounces #stone incidence angle #number of

revolutions
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The Condition of Structure of an Object Rolling in the Wind
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Abstract

When we think about the rolling objects around us, many of them are in the form of cylinders or spheres.
However we thought that these objects had a structure that was not easy affected by wind. Therefore, we
created a model of these objects that are more likely to roll by referencing wind-susceptible structures.
(such as windmills and water mills) and conducted the following experiments. (1) Using a model, the
number of blades and the distance traveled are examined. (2) Compare the custom model with the ease
of a cylinder rolling in the wind. As a result of the experiment, it was found that; (1) In the custom model, 6

blades roll better than a cylinder. (2) The model rolls a longer distance than the cylinder.
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New Information Gathering Methods for High School
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Abstract

From 2020, COVID-19 started spreading around the world. The government
took measures to close schools. As a result, planned events such as school
information sessions were canceled. And the opportunity for obtaining information
on high schools decreased. From these events, we wonder if we can find a way
to gather high schools’ information without the influence of external factors. In this
research, we created a website where you can have a 360° view of the inside of
the school, check out photos of events and check the career paths of graduates
in tables and displays. We also recreated the school in Minecraft so that you can
freely explore it.
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The Trajectory of the Intersection of Straight Lines
Rotating Around the Circumference
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Abstract

We thought that it might be possible to find the locus of the intersection of two
straight lines rotating around a common axis by applying trigonometric functions.
A straight line rotating around an axis can be thought of as a straight line rotating
on a circumference. Assuming the rotational speed of the two straight lines to be
1:t, we established an equation for the straight lines and found the locus of their
intersection. Using functional software (GeoGebla), we analyzed changes in
trajectories due to differences in the value of t. We examined the shape, number,
and asymptote of the trajectories using rectangular coordinates and polar
coordinates.
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