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Improved Ooho!
UEYAMA Kosei SAWAI Shinya HAMAMURA Yuki
YAMASHITA Keito ~ YOSHIDA Keita

Abstract

“Ooho!” is an artificial film that is normally used for the production of salmon roe and other similar
products. Research was conducted to test if the film could be manipulated and formed into
containers. This can be done to replace plastic bottles, while also allowing for liquid solutions to
be shaped into specific forms.

1. Introduction
To establish the method to make the edible “Ooho!” eatable film into potentially useful materials
such as a replacement for plastic.

2. Method

Experiment 1

5.0g of sodium alginate and 8.0g of calcium lactate were added to 1.0 liters of water and stirred
until dissolved. After that, the sodium alginate aqueous solution was gently submerged in the
calcium lactate aqueous solution and was transferred to a water tank filled with water.

Experiment 2

A sodium alginate aqueous solution produced in the same process as in Experiment 1 was
poured into a block-shaped mold and frozen in a freezer. The frozen sodium alginate solution
was put into the calcium lactate solution and heated up to 80 degrees. When the film began to
form and it became a jelly like substance. The substance in the aqueous solution was poured
into a colander and transferred into a water tank.

3. Results

In the first experiment, sometimes the solution formed into a good shape, However it was difficult
to create a stable film. In Experiment 2, it was easy to create an artificial film with a high
probability of success by freezing sodium alginate.

4. Consideration

Results suggest freezing the sodium alginate solution results in shapes that are more
aesthetically pleasing. This is because the solution could maintain its shape even when put into
a Calcium lactate aqueous solution. Previous research has made a film using tomato juice with
little moisture. Our experiment has proven that water itself can also produce similar results in
such an experiment.

5. Conclusion

We found that by freezing a sodium alginate aqueous solution, we could make “Ooho!”
adequately. Further steps should be taken to search for a catalyst capable of reducing the time
necessary to produce Ooho!.

6. References
National Institute of Technology, Ichinoseki College 2015 Water you can hold, “Ooho!”
https://www.ichinoseki.ac.jp/che-site/sosei/hei27/hei27-05.html Retrieved October 11,2022
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Hygroscopicity of Plaster -Breathing Wall-
ONISHI Seiya KATAOKA Hiroto KAMEMOTO Honomi
SOWA Kodai MINAMI Sora

Abstract

Focusing on hygroscopicity, one of the various properties of plaster, we conducted
experiments to measure the property by using cork boards and acrylic boxes coated with
plaster in order to find ways to enhance hygroscopicity effectiveness. Although no clear effect
was confirmed from the experiments, we thought there was room for further investigation.

1. Introduction

In the generations of today plaster is far less utilized than before. We wanted to research
plaster in an environment where its characteristics can be used to their maximum advantage.
It was also important for us to reconfirm to people about the appealing properties such as
humidity control that plaster has. This is to encourage the use of plaster in the future.

2. Theory and Experiment Figure 1
The experiment was conducted in an acrylic box. \ e
Wooden plates with and without plaster were prepared,
and changes in humidity caused by the material were
observed in acrylic boxes that were adjusted to a high
humidity (approximately 80% or higher) or a low
humidity (approximately 50%) using hot water and
desiccants (Figure

1).

With plaster Without plaster

3. Results

At high humidity, humidity increased in both the boxes with and without plaster. At an average
indoor humidity, humidity was slightly lower in the box with plaster and higher in the box without
plaster. At low humidity, humidity was lower in the box with plaster than it was before the
experiment and higher in the box without plaster. In both cases, changes were only a few
percent.

4. Consideration

The results suggest that under high humidity conditions, a humidification rather than a moisture
absorption effect may be achieved. However, since only a small percentage change was
observed in each case, it is necessary to review the experimental method, such as enlarging
the size of the box, in order to obtain clearer results.

5. Conclusion

Significant differences in hygroscopicity of the plaster was not observed in terms of humidity.
More clear results could be obtained by increasing the area of plaster in a larger space. By
doing so we can make experimental conditions closer to actual environments in which plaster
can be utilized.

6. References

Nippon Plaster Corporation  https://www.umakunureru.com/information/
What is comfortable and healthy humidity
https://www.sanwacompany.co.jp/shop/app/contents/

7. Keywords
Plaster, hygroscopic
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Restoration of water repellency
Kentaro HONDA Akira ISHIBASHI Takumi FUKUI Yukina KANO Kiyu NAKAMURA

Abstract

Rain gear tends to become less water-repellent if used for a long time. In this study, we
sought a method to restore water repellency. First, by rubbing parts of a raincoat against each
other, we aimed to degrade the water repellency efficacy. Then by heating the raincoat parts
with a hair dryer, we tried to restore water repellency. The heated raincoat’s water repellency
was higher than the rubbed raincoat’s water repellency. As a result, we considered that heat
can restore water repellency.

1. Introduction

A raincoat’s water repellency gradually becomes weaker when utilized for extended periods.
However, by restoring water repellent properties, we can utilize a raincoat for far longer. Also,
long-term use of products will generally lead to a reduction in waste. Therefore, the purpose of
this study is to discover how to restore water repellency.

2. Method

First, we rubbed parts of a raincoat against each other for 15 minutes in order to reduce water
repellency. Second, we heated the parts for 30 seconds. We evaluated the water repellency
from a contact angle - an angle formed by an edge of water drop and the raincoat - and fabric
observance. The evaluation was conducted in 3 stages relative to the state of the fabric: new,
deteriorated, and repaired.

3. Results

The contact angle of parts of a new raincoat was 110.4°, the rubbed raincoat’'s was 102.8°
(Figure1), and the heated raincoat’s was 114.7° (Figure2). In addition, the surface of the rubbed
raincoat’s parts was rougher than the new raincoat’s in comparison (Figure3).

Figure1 Figure2 Figure3 new rubbed

4. Consideration

According to the results, the reduction in water repellency is caused by an irregular surface in
the raincoat. Furthermore, water repellency can be restored by heat. This means that heat
has a clear effect in restoring water repellency.

5. Conclusion

In this study, we found that heat can restore water repellency. However, the specific
mechanism as to how water repellency was restored is still unknown. Therefore, we aim to find
the source responsible for restoring water repellency through heat.

6. References
Masuda Co., Ltd. 2020 https://masuda-tx-ap.co.jp Retrieved May 11, 2022
ONYONE https://www.onyone.co.jp Retrieved May 30, 2022

7. Keyword
Water repellency, Contact angle, Heat
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Reducing bitterness in Green Peppers for the purposes of science promotion
KIZAWA Takato SHIMIZU Riku NISHIKAWA Satoki
HIRAMARU Yoshino FURUHAMA Akari

Abstract

In green peppers, the polyphenol quercitrin reacts with pyrazine to produce bitterness. Sensory
evaluation was conducted using a combination of various cooking and cutting methods, and it
was found that fried peppers were easier to eat. The amount of polyphenols in green peppers
was quantified by absorbance spectrophotometry.

1. Introduction

Food waste as a result of leftover food has become a frequent problem. We want to reduce
the number of people who strongly dislike green peppers due to the aforementioned bitterness.
Therefore, we compared the difference in the amount of polyphenol as a result of different
cooking methods.

2. Theory and Experiment

Green peppers were cooked in a combination of four different cooking methods (raw,
microwaved, boiled, and fried) and five different cutting methods (chopped, shredded, sliced
into rounds, cubed, and randomly cut). After cooking, the peppers were sensory evaluated,
and the amount of polyphenols was assessed through the use of absorbance
spectrophotometry.

3. Results

In the evaluation the amount of bitterness was ranked as follows. Raw peppers were by taste
the most bitter, followed second by fried & shredded, third by fried & chopped, boiled &
chopped, boiled & sliced, boiled & fried, boiled & shredded, and last by being boiled & cubed
in this order. Most of the combinations showed a decrease in absorbance when heated
(Table 1).

Table 1 Cooking and Cutting Combinations

Chopped | Shredded | Sliced Cubed | Random
Raw 0.035 0.028 0.027 0.017 0.028
Microwaved 0.028 0.012 0.018 0.007 0.006
Boiled 0.020 0.010 0.015 0.023 0.009
Fried no oil 0.023 0.013 0.006 0.006 0.019
Fried with oil 0.042 0.020 0.060 0.023 0.081

4. Discussion

Table 1 shows that the polyphenol changed to another component due to heating. Evidence
suggests that cutting is an influence in the way polyphenol is released. The higher absorbance
of those with oil suggests that the oil may contain polyphenol absorbing properties.

5. Conclusion

Stir-fried green peppers can be eaten with the least bitterness. However, the method of cutting
that influences polyphenol absorption the most could not be identified. Both experiments
resulted in a mutual paradox as they did not agree with one another. Therefore it is important
to investigate the relationship between the two methods.

6. References
Tomohisa Oki Total Polyphenol Analysis Food Supply and Demand Research
Center, Japan http://thttp://fmric.or.jp

7. Key words
Green peppers, Absorbance, Polyphenol, Bitterness
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Long-term preservation of water
AOYAMA Honoka KITAJIMA Hotaka KAWASAKI Ayana

MOCHIZUKI Yusuke MORI Kazuya
Abstract
We sought a way to provide a means for the long-term preservation of water using common
items. Preliminary experiments have shown that the strong antibacterial properties of green
tea makes it a strong candidate for research. Special emphasis was placed on the osmotic
influence of both salt and green tea.

1. Motivation and Objectives of the Study

In times of disaster it is important to have a steady supply of water. If we are able to find a way
to preserve and purify stagnant water for long periods of time using common items, a relatively
safe source of potable water can be easily obtained in cases of emergencies.

2. Method

A semipermeable membrane was placed in an osmotic test machine
(Figure1). Evian (unsterilized water) was placed on one side of the machine
and an aqueous solution which was tested for its osmotic pressure was
placed on the other side. The water level was checked after 24 hours.

Figure 1
3. Result

Salt was confirmed to have an osmotic effect, but in some cases increased bacterial growth.
The osmotic effect of green tea could not be confirmed.

4. Consideration

Salt has an osmotic effect, but it is less effective in reducing the growth of bacteria. Green tea
does not have much osmotic effect, but it is highly effective in reducing bacterial growth. We
considered this because catechin, an antioxidant, in green tea counteracts the growth of
bacteria.

5. Conclusion
Some foods, including sugar and salt, are thought to be effective in reducing the growth of
bacteria. We can say that the most preservable food is green tea. (short)

6. Reference document

The ABCs of Catechin https://www.catechin-society.com/iroha.html
Healthy Longevity Net
https://www.tyojyu.or.jp/net/kenkou-tyoju/shokuhin-seibun/catechin.html

7. Keywords
Osmotic effect, Reservation, Green tea
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&1 EBR10OER (cm)
1 2 3 4 5 6 =]
K 3.00 12.4 20.0 6.00 6.00 6.00 12.1
R 32.5 34.8 35.0 31.0 — — 33.3
FF 7.8 13.5 17.2 8.30 — — 11.7
x5 1.70 — — — — — 1.70
%2 EBR2ORE (cm)
1 2 3 4 5 6 7 8 9 10
Wil | 247 | 243 | 227 | 21.7 | 22.0 | 19.3 | 187 | 229 | 189 | 19.2
i 16.6 | 19.0 | 22.8 | 40.2 | 27.1 | 329 | 20.3 | 304 | 326 | 34.1
S+F | 159 | 141 | 159 | 159 | 222 | 17.2 — — — —
SHF | 241 | 240 | 262 | 37.6 | 598 | 41.8 | 455 | 65.0 | 43.4 | 58.0
+ith
*¥vA4 | 565 | 721 | 62.6 | 463 | 48.6 | 67.8 | 40.0 | 66.3 | 57.8 | 49.0
*¥vA4 | 66.7 | 735 | 41.6 | 67.1 | 504 | 61.9 | 47.4 | 68.6 | 42.2 | 64.8
+ith
Bfi | 685 | 63.0 | 442 | 56,5 | 61.3 | 67.4 | 55.6 | 58.0 | 45.7 | 63.9
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Reduction of Frictional Force caused by food
NUNOMOTO Honoka FUKUGITA Hidekatu KONDO Yoshin

IWATA Ibuki  YAMAMOTO Natsumi
Abstract
We searched for food items which were potentially suitable for the production of grease and
lubrication oil. Two experiments were conducted and we studied how far objects could slide through
the use of particular extracts. Both extracts from the fruits, banana and kiwi, proved to be the most
effective.

1. Introduction
Currently, food waste is a huge problem in Japan. On the other hand, many types of lubricating oils
that are in use contain substances that are harmful to the human body. This has resulted in making
it difficult for children to use them alone. The purpose of this study is to make lubricating oil using
food which is normally disposed of as a means to combat and find a solution to the issue of food
waste in Japan.

2. Theory and Experiment

<Theory>

In the text “Frictional Coefficient under Banana Skins” by Mabuchi Kiyoshi in 2014, we have known
that the skin of banana does not normally slid in its base form. The frictional coefficient of the
banana skin is drastically reduced by stepping on it to agitate the starch and sucrose within.
Naturally this makes the banana skin more slippery, thus we postulated that it was possible to
produce lubricating oil from such sticky foods. We researched which food items had a high rate of
frictional coefficients by comparing the slipperiness of each food.

<Method>

First, we grinded food in a mortar, and filtered it with a tea pack. We followed up after by putting it
on a board of polypropylene, and utilized an iron cube slide as the testing tool to measure sliding
capabilities. Finally, we measured the sliding distance. Additionally, we added sesame oil to each
grinded food in order to prevent it from drying. We used banana, kiwi fruit, kelp, green onion, okra.

3. Result

Water didn't let objects slide stably. Although the Banana skin and kiwi fruit could not get the iron
cube to slide as far in comparison to grease for machines, they could slide the cube further than
other food items. We were not able to extract much of the essence from both the green onions and
okra, so as a result objects did not slide as efficiently. Unlike the kiwi fruit, kelp was still poor and
did not slide the cube as far as expected.

4. Discussion

Water didn't let substances slip stably because the liquid didn’t spread equally in the experimental
devices. Banana and kiwi fruit were inferior to grease for machines because the liquid was dried.
Sesame oil can prevent the liquid from drying. When the banana and kiwi fruit liquids were dried,
its frictional coefficient increased.

5. Conclusion
Kiwi fruit is most preferred for use as a lubricant. Sesame oil can prevent from drying. Other foods
are not suitable to use as lubricating oils.

6. References
Frictional Coefficient under Banana Skin
http://altmetrics.ceek.jp/article/www.jstage.jst.go.jp/article/trol/7/3/7_147/_article/-charl/ja/

7. Key Words
- friction + lube oil * sugar content - slipperiness
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The Dilatancy Phenomenon

FUKUTA Yuika OKIKota SAWADA Hinata SUGIMORI Takuma TSUJMOTO Shota

Abstract

Everyone has dreamed of running across the surface of water when they were chidren. In

order to realize this dream, we investigated the commonalities among seven types of powders
that cause dilatancy and attempted to improve the strength of the diatant fluid. As a result, it
was found that there was no commonality among the powders and that there was a
temperature dependence.

1. Introduction

We were interested in the dilatancy phenomenon to help realize the dream of running on the
surface of water. Also, the purpose of this exploration was to improve the hardness of that
phenomenon. Consequently, we expected that the result would lead to development of the
cushioning skill and hoped to take the first step for this dream. We wanted the result to be
helpful for society.

2.Theory and Experiment

The ratios of water to potato starch and six other types of flour in dilatant fluid were changed t
0]

find a relationship between the ratios at which dilatancy is likely to occur. Attention was given to
the shape and particle size of each type of flour. The dilatant fluid was also heated to increase
its strength.

3. Resuits

Dilatancy was observed when we used starch and tapioca flour, but the relevance to the shape
and the particle size was not observed. Also, there was a negative correlation between the rise
of temperature and the increase in strength.

Table1
Potato starch | Tapioka flour Cornstarch Rice flour Barly flour
Size(u m) 50 20 15 5 20
Shape spherical shape or b | spherical shape or b | angular shape angular shape spherical shape or e
ell-shaped ell-shaped liptical shape
Table2
Temperature("C) | 30 35 40 45
Time to sink 0.26 0.21 0.16 0.15
4. Discussion

Consideration should be kept in mind due to the fact that interfacial tension has a noticeable
relationship with temperature due to its dependence on it. There was a negative correlation
between the rise of temperature and the increase in strength because starch gelatinizes due to
temperature increases.

5. Conclusion

The strength of dilatant fluid is highest when we mixed potato starch with water at a ratio of 1
to 1.4. Also, the lower the temperature, the higher the strength of dilatant fluid. We will aim to
reveal the correlation between exact temperature and the strength of it through further

experimentation at temperatures below 30 degrees in the future.

6.References
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The relationship between the taste and the name of a dish
WADA Hibiki MURATA Akiya KITAYAMA Akiho SAKURAI Hinata TAKEOKA Naoki

Abstract

People's sense of taste changes depending on the information they are given in advance. We
studied the relationship between the name of a dish and how people perceive its taste. 1st and
2nd graders were asked to fill out a questionnaire about attractive adjectives of dishes. The
results showed that adjectives related to the brand and condition of the dish, such as
"luxurious," "exquisite," and "rich," received the most votes. Thus, these "informative"
adjectives were considered to be most effective.

1. Introduction

We were interested in whether the taste of a dish could be changed through the use of its
name. Therefore, we decided to study the relationship between the names of a dish and its
taste. We aimed to research the appropriate name for each dish in order to stimulate
consumers’ willingness to purchase and contribute to sales.

2. Theory and Experiment

Using "sizzle words," adjectives that describe a sense of deliciousness, we came up with
names of dishes and conducted a questionnaire survey using Google Forms toward the first
and the second graders. Sizzle words can be broadly divided into three systems (taste, texture,
and information). For food: ice cream, curry, fried chicken, bread, salad, sashimi, and
hamburger were selected for this survey. One sizzle word from each of the three systems was
then selected for each item.

3. Results
Taste words were the most common for ice cream and curry, while texture words accounted
for about half of the fried food. Others were most frequently information-related.

4. Consideration

As we hypothesized, informative sizzle words were the most common and most effective.
Since more than half of the respondents selected taste words for ice cream and curry, we
considered that taste words would be more effective for dishes which do not have a distinctive
texture.

5. Conclusion
We found that informative sizzle words were the most effective and versatile. In order to give
a practical name to dishes, we will study the combination of sizzle words in the future.

6. References
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