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[(HBREFELS —osTEBREBETERIMFFILER]

Common Ground Game -Find what you have in common!-
Rules
I. Work in small groups.
2. Ask each other questions in English.
o Yes / No questions
e.g. Have you been to other countries?
o Open questions
e.g. What sports do you like?
3. Find as many things you all have in common as possible.
4. Write down your common points.
Time: 10 minutes
At the end:
Share your most interesting or funniest common point with
everyone!

<BEHENHEFEEAR> MC Script — Common Ground Game

Before the game

Okay everyone, now it’s time for a short icebreaker activity. We are going to play a
game called “Common Ground Game.” In this game, you will work in small groups and
try to find things you all have in common.

Explaining the rules

Please ask each other questions in English. You can ask Yes or No questions, like

”

“Have you been to other countries?” or open questions, like “What sports do you
like?” Your goal is to find as many common points as possible.

Instructions for breakout rooms

You will now be moved into breakout rooms. Please talk freely and enjoy the

conversation.

You have about |10 minutes.

Starting the game

Okay, are you ready? Let’s start the game. Enjoy!

After coming back

Welcome back, everyone! Now, each group, please share things you found in common.
Who would like to start?

Closing

Thank you very much! That was a great warm-up, and I hope you enjoyed getting to
know each other.
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Name Relay Self-Introduction -Name & Memory Chain-
Rules
How to play
I. Sit back and listen carefully.
2. The first person introduces themselves:
o Name
o One adjective to describe your personality
o One thing you like
3. The next person repeats the previous introduction
and then adds their own.
4. Continue in the same order.
5. The last person introduces everyone.
Example
e “My name is Aoi. I am talkative. I like ice cream.”
e “Her name is Aoi. She is talkative. She likes ice cream. And my name is
Kaede. I am forgetful. I like listening to music.”
Tip: Listen carefully — memory is the key!

<B&ENHEFEEBAEA> MC Script — Name Relay Self-Introduction

Before the activity

Now, let’s move on to our next icebreaker. This activity is called “Name Relay Self-
Introduction.” It’s a simple game, but it’s great for remembering names and learning
about each other.

Explaining the rules
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The first person will intfroduce themselves. Please say: your name, one adjective that
describes your personality, and one thing you like. The next person will repeat the
previous introduction and then add their own introduction. We will continue like this in
order.

For example, “My name is Aoi. I am talkative. I like ice cream.” The next person says,
“Her name is Aoi. She is talkative. She likes ice cream. And my name is Kaede. I am
forgetful. I like listening to music.” Because this is an online meeting, I will decide the
order and call your name. Please be ready when your name is called. Don’t worry if you
make a small mistake. Just try your best and have fun!

Starting the game

Okay, let’s start. [ — AT &AM R] [LFT], please go first.
[—ADBEWRALLRDEEZIRTR], then the next person should be [&#T]

BN TWY L 5=>Take your time. / Can anyone help? ¥ T7+0—

Closing

Great job, everyone! Now we know each other’s names and favorite things much
better. Thank you for your effort.

®
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Determining the most suitable dam type to instigate anti-phase waves and reduce
seawater overtopping at coastal areas
Elavenil Anbarasu?, Hau Yee Lee!, Naoto Okazaki?, Yuto Tsuji?
ISchool of Science and Technology, Singapore (Singapore)
2Tennoji Senior High School Attached to OsakaKyoikuUniverstiy (Japan)

Abstract:

Coastal dams are crucial in preventing wave overtopping and mitigating coastal flooding. The
three most commonly used coastal dam structures are vertical seawalls, curved seawalls, and riprap
dams, each with unique characteristics. Using physical models, past papers have looked into how the
overtopping of dam-break structures affects the inundation height behind the structures. Through this
research, we used such physical models to understand how different types of dam shapes and textures
affect overtopping, such as through constructive and destructive interference. The Japanese team used
a blow dryer to create waves in a milk carton box and measured the volume of water overtopped while
the Singapore team used a wave-generating tank and measured the maximum vertical displacement of
water for 6 different wave frequencies. The Japanese team found that the vertical seawall results in a
significantly higher volume of water overtopped than riprap and curved seawall dams. The Singapore
team found that the relationship between the wave frequency and the maximum vertical displacement
of water was linear for vertical seawalls and exponential for curved and riprap dams. We have concluded
that curved seawall and riprap dams are similarly effective in reducing wave overtopping due to the
curved shape directing waves downwards and the rocky texture of the riprap dam dispersing wave
energy. However, for high-frequency waves, we have found that vertical seawalls are the most effective
in reducing overtopping. We hope this research contributes to protecting the people living near
coastlines, especially as climate change has exacerbated extreme weather conditions like ice cap melting,
which increases sea levels across the globe and causes flooding and soil erosion.

Keywords: Coastal dams; overtopping; wave frequency; maximum amplitude; flooding

1. Introduction

Coastal erosion is an extremely significant problem. For example, in Hemsby, Norfolk in England, the
coastal erosion has progressed to such an extent that residents had to be evacuated as the houses were
about to collapse into the sea (Chikomba, 2023). Furthermore, although it occurs over long periods of
time, it still results in extensive damage, especially to people or industries near the coast. According to
(Coastal Erosion | U.S. Climate Resilience Toolkit, n.d.), erosion causes about USD 500 million
annually in coastal property losses, damages and loss of land. Hence, coastal dams, such as vertical
seawalls, curved seawalls, and ripraps, are crucial in preventing wave overtopping and mitigating
coastal flooding, protecting inland areas from soil erosion, which can lead to disasters like landslides.

Vertical seawalls are commonly employed
in coastal defence due to their ability to
withstand high-energy wave impacts.
(Briganti, R., 2022). Curved seawalls are
designed to redirect wave energy away from
the structure and reduce overtopping. The
curvature can help dissipate wave energy
Fig. 1: From left to right: vertical seawall, curved ~ more effectively than vertical walls,
seawall, and riprap dams (Hosseinzadeh, N., 2022)  potentially leading to lower overtopping
rates.

Curved seawalls can reduce overtopping, but they may not be as effective as anticipated under certain
conditions. (Briganti, R., 2022). Riprap dams, consisting of loose stones or boulders, serve as a flexible
coastal defence mechanism. They are particularly effective in dissipating wave energy and reducing
overtopping due to its rough surface and ability to absorb impact forces (Nils b., 2016). Studies have
also highlighted that riprap can mitigate erosion and provide a more natural coastal appearance, which
is increasingly valued in coastal management practices (Comfort, J. A,1997).



A possible cause of overtopping is the constructive interference of coastal waves. When coastal waves
hit the dam, the reflected wave may be in-phase with the coastal waves, causing the waves to be
amplified and seawater to overtop the dams. The opposite is true for destructive interference. The
coastal dams' shape and design largely influences the reflected wave's angle.

Research hypothesis: Curved seawall dams are the most effective in reducing the amount of seawater
overtopping, followed by riprap dams and vertical seawall dams.

2. Methodology
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Fig. 2b: Experimental setup (Singapore team),
side view (not drawn to scale)

~
v
o

Fig. 2a: Experimental setup (Japan team), side
view (not drawn to scale)

3a. Results (Japan team)
Table 3. Volume of water overtopped for the 3 dam types
Volume of water overtopped (ml)

No. of experiments  Vertical seawall Curved seawall Riprap dam
1 2.03 0.01 0.38
2 2.62 0.11 0.15
3 2.20 0.00 0.41

3b. Results (Singapore team)
Table 4. Maximum vertical displacement of water for the 3 dam types across 6b different wave
frequencies
Maximum vertical displacement of water (cm)

Period of the Frequency of Vertical .

wave, T (s) wave, f (Hz) seawall Curved seawall Riprap dam
3.19 0.313 0.0 0.0 0.0
2.58 0.388 0.1 0.0 0.1
1.54 0.650 0.2 0.4 0.1
1.29 0.775 1.6 0.6 0.8
0.86 1.16 3.5 0.9 1.1
0.80 1.25 5.0 7.6 9.0
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4a. Discussion (Japan team)

Relationship between shapes of dam and From the graph, vertical seawall has the
overtopping highest amount of overtopping. The
25 228 amount of overtopped water for vertical
2 seawater is significantly higher than that
s of the other dams, 57 times that of the
curved seawall and 7.35 times that of the
. - riprap dam. This corresponds with our
0.04 e hypothesis that the vertical seawall
vertical curved riprap would be the least effective in reducing
Types of dam overtopping. Hence, suggesting that
vertical seawall dams indeed are not

effective in absorbing wave impact,
Fig. 5: Bar graphs of the amount of water collected for  causing constructive interference.
the three different dam types

Amount of water(g)
=

o

The riprap dam is the second most effective among the three different types of dams tested. This
supports the hypothesis that the riprap dam would effectively reduce wave impact by reflecting the
wave in many directions, causing turbulence. Additionally, the riprap dam is less effective than the
curved seawall, with 7.75 times more overtopping than the curved seawall, indicating that the
scattering of the wave impact in different directions due to the rough surface of the riprap dam is not
as effective in reducing overtopping as the curved shape as the curved seawall in redirecting the wave
energy downwards. However, compared with the vertical seawall, it is clear that riprap dams have
better functionality in reducing wave amplitudes.

The curved seawall is the most effective among the three different types of dams tested, with 0.27g of
water overtopped, thus supporting the hypothesis, suggesting that the curved shape of the dam indeed
causes the wave to be reflected downwards, away from the top of the dam and reducing overtopping.
This also may be due to the curved shape's ability to absorb wave impact as the water travels along
the curved surface, reducing wave energy and overtopping. Furthermore, the protruding top section of
the curved seawall blocks water from overtopping, proving the effectiveness of the curved seawall
among the three dam types. The results for the three experiments were also consistent, indicating
reliability.

4b. Discussion (Singapore team)
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Fig. 6b: Side view of the tank for frequency
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Fig. 6a: Graphs of the maximum vertical
displacement of water against the frequency of
wave with trend line



From the data collected, vertical seawall seems to be the most consistent as the relationship between
the maximum vertical displacement of water and the frequency of the wave, which is related to the
speed of the glass panel motor, is linear, with an R? value of 0.907. This may be due to the vertical
seawall not reflecting much wave impact, reducing the creation of in-phase waves that cause
constructive interference. Therefore, the wave amplitude stays approximately the same due to the little
constructive interference produced, suggesting that the vertical seawall absorbs wave impact more than
it reflects wave impact.

For both the curved seawall and riprap dams, the trend is exponential, with an R? value of 0.759 and
0.679, respectively, showing that the trend fits an exponential trend line very well. The maximum
vertical displacement of water stays relatively low until the wave frequency reaches 1.25 Hz, where the
vertical displacement of water abruptly jumps to 8.4 and 8.1 times for curved seawall and riprap dams,
respectively. For the curved seawall, at the highest wave frequency, the wave breaks, as shown in Fig.
6b. The water cannot reach a higher height because of the protruding curved shape directing the flow
of the water downwards, showcasing the effectiveness of the curved seawall dam in stopping the
overtopping of water. For the riprap dam, the significant increase in vertical displacement of water may
be due to the dam reflecting the wave upwards. The wave impact may not have been dissipated enough
by the rocks and the remaining wave energy would have been reflected upwards by the general shape
of the dam. This may indicate a limit to the amount of energy the rocks can dissipate.

From the results obtained above, our hypothesis that the vertical seawall dam would be the least
effective in reducing the amount of wave overtopping was proven wrong to a certain extent for high
frequency waves. For the highest frequency of waves we tested, the vertical seawall was the most
effective, followed by riprap dams and curved seawall dams. However, for lower wave frequencies,
such as that of frequencies 0.775 Hz and 1.16 Hz the vertical seawall is the least effective, while riprap
dams and curved seawall dams have similar effectiveness, with riprap being slightly less effective than
curved seawall dams. This aligns with our hypothesis, hence indicating that our prediction may be true
for waves of a lower frequency.

5. Conclusion

In conclusion, riprap and curved seawall dams effectively reduce wave overtopping, with both dam
types showing very similar results, while vertical seawall dams may not be as effective. Although the
Japan and Singapore teams’ experiments were conducted in very different manners, both teams’
experiments showed similar results, further reaffirming this conclusion. The outlier is the high-
frequency wave causing a drastic change in results, as mentioned in section 4b, indicating that when
the wave energy is high, vertical seawalls may be a better choice. However, for low-frequency waves
that coastal areas would typically encounter, riprap and curved seawall dams are still the more effective
options. For example, a hybrid of both curved and riprap dams can combine the benefits of both a curved
surface and a rough texture, increasing the effectiveness of the dams. This can be applied to flood-prone
areas, such as low-lying communities living near coastal areas or those prone to coastal erosion, to help
improve public safety and reduce losses.

Through this research, we have contributed information on the relationship between the different dam
shapes and designs in mitigating wave overtopping with varying wave frequencies, contributing to the
development of better dam designs that can withstand the more volatile tidal conditions that climate
change brings about globally. Therefore, this knowledge also contributes to the UN Sustainable
Development Goal 13: Climate Action, by providing insights into effective coastal defence strategies
and allowing us to build resilience to flooding and coastal erosion.

Further investigation into various dam types can be done, including different designs of riprap dams
and our own dam model ideas incorporating various design and engineering factors. Furthermore, we
can study more about how the gaps and surfaces of these structures can allow for aquatic ecosystems,
such as crustaceans like barnacles to thrive, such as that of semi-permeable dams. Lastly, further study
into how the different wave frequencies can impact the wave overtopping of the various dam types and
its relation to high and low tides at different times of the day can be done.
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Investigating the Protein Contents and their Respective Allergens of Common Milk in Australia and
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Abstract:

This report aimed to measure and compare the protein content in different types of milk (Soy, Full Cream, Almond,
A2, Oat and Goat Milk) using the Bradford assay and SDS page electrophoresis. This is significant as alternative milk
types are becoming more widely consumed, and they may not provide the same protein content levels, which could
inhibit growth and development, particularly in children. The results show that A2 and Full Cream had the highest
protein content, while Almond and Oat had significantly lower levels. These findings highlight that not all milk
alternatives are nutritionally equivalent in terms of protein, which could affect dietary choices.

Keywords: Milk, Food Allergies, Plant-based Alternative, Bradford Assay, Electrophoresis

1. Introduction

Milk is a commonly enjoyed beverage in both Australia and Japan, but it is also often the cause of allergies. Milk
allergy is primarily caused by the malfunction of the immune system, as they identify certain proteins to be harmful
and release immunoglobulin antibodies to neutralise these proteins. This process is what leads to irritating and puffy
symptoms of the allergy (Milk Allergy - Symptoms & Causes - Mayo Clinic, 2022). This allergic response is mostly
found in dairy milk as their casein (made of asl- and as2) and whey proteins trigger the immune system malfunction
(Caffarelli et al., 2010). Milk allergy is common in Australia, especially during childhood, affecting more than 2% of
children aged 6-12 months (Allergies and Anaphylaxis Australia, 2024). As this allergic response carries on into
adulthood, Australians have a variety of plant-based milk such as almond, soy and oat in replacement of animal milk,
with almond milk being the most popular alternative. Meanwhile, there is less variation of milk types in Japan with
low production of almond and oat milk. This may be due to their relatively lower prevalence to milk allergy with only
0.23% showing allergic reactions at 6 months and 1.03% at 12 months (Tezuka et al., 2020).

This investigation aims to explore the reason behind the differing prevalence to milk allergy, comparing the quantity
of protein and the protein types within the different milk in Japan and Australia. The proteins found in each type of
milk tested are provided in the table below.

Table 1: types of milk investigated and their respective proteins

Milk Type
Cow Soybean Oat Almond Goat A2 milk
Al B-conglycinin, Glycinin, Globulin, Prolamins (low A2 Casein, Beta-
Types of Casein Soy protein (globulins, (avenins), Albumin, protein) Whey CaseinWhey
Protein albumins) Glutelin
Bradford assay The Bradford protein assay is used to determine protein concentration in
smdfmmsemmnemmmumabwrnemm(«esnmi] the sample. This assay uses Coomassie Brilliant Blue dye, which binds to

= | Figure 1. The intensity of the blue colour correlates with the protein

Coomassie 6-250

Basic and Aromatic
Side Chains

|
Ijns = P . . . .
— Q @ C)‘ Q proteins, resulting in a colour change from brown to blue, as shown in

concentration and can be measured spectrophotometrically at 595 nm (Bio-
rad, 2024). Protein concentration of the sample (milk) is determined by
H w50 comparing the absorbance to a known standard (typically bovine serum

albumin). Protein electrophoresis is also used to separate proteins based on
their size and charge (Khan Academy, 2023). This method involves
applying an electric field to a protein sample, causing the proteins to
migrate through a gel.

Figure 1: process of how Bradford Assay
winrke in identifvina nratain

Below is the pre-existing electrophoresis of different milk types in Australia. This will be used to identify various
types of protein in the experiment result.



Table 2:: analysis of SDS-Pages gel electrophoresis of common milk type and its proteins
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Figure 4: Electrophoresis on whey (cow

Consist of a globulin family of proteins
called legumin (11S globulin fraction)
and vicilin (7S globulin) (Patel, Cudney
and McPherson, 1994)

11S globulin are found within 28-52
kDa

7S globulins are around 156 kDa
(Abdel-Shafi et al., 2019)

The most abundant casein is as2-
casein. (Runthala et al., 2023)
Molecular weight: 25.2-25.4
kDa (ROMJ, 2024).

Also contains whey proteins o-
lactalbumin, which is around
15kDa (ROMJ, 2024).

Whey proteins contain 3 -lactoglobulin
(LG) and a -lactalbumin (LA)
(Ulluwishewa et al., 2022)

a-Lactalbumin (a-La) is the second major
protein of whey with molecular weight of
14 kDa (Sanchez, Pérez and Parron, 2020)

2. Methodology

Part 1: Preparation of the standard curve

The Bradford Assay was used to determine protein concentration in the different milks.

1. The egg-albumin sample was diluted to 0.02/200mL (there was a mistake and the sample was diluted to
0.29/100mL, making the final concentration in g/10L).
2. The egg albumin stock solution was prepared using the ratios stated in the table below:

Table 3:Measurements for BSA stock solution

Concentration g/10L Water (mL) Cuvette Amount of diluted egg

albumin 0.02g/100mL
0 10 1 0

0.01 9.5 2 05

0.02 9 3 1
0.04 8 4 2
0.06 7 5 3
0.08 6 6 4
0.1 5 7 5
0.12 4 8 6
0.14 3 9 7

No o k~w

5 mL of the diluted solution was pipetted into a new test tube for each concentration.

1 mL of Bradford Reagent was pipetted into each 5 mL of stock solution.

After 10 minutes, the stock solution with Bradford reagent was pipetted into a cuvette.

After wiping the cuvette clean, the absorbance of each concentration was measured using a spectrometer.
The absorbance was calculated and placed as a graph as shown in figure 5 and 6




Part 2: Determination of milk protein content

All milk samples were diluted to 1: 99ml, milk and water respectively

5 ml of each diluted solution was placed into a tube

1ml of Bradford reagent was added into the 5 ml of diluted solution

After 10 minutes, the solution was pipetted into a cuvette and its absorbance was measured
Steps 3-5 were repeated for each milk type

The actual protein content was calculated

I A

Part 3: Gel electrophoresis

50 uL of 1:249 ml diluted milk samples were added to tubes

50 uL of treatment buffer was added to each tube

Two sets of the six milk types were made and were placed in a boiling water bath

After heating for 5 minutes, each sample was pipetted into the gel to conduct the electrophoresis
Electrophoresis was conducted.

ok 0P

3. Results

1. Standard curve:

absorbance 4= 0.2815x +0.3883
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Figure 5: Standard curve from QASMT measured at 685 nm  Figure 6: Standard curve from Tokai

A standard curve was prepared using egg albumin as described in methodology part 1. The absorbance of 685 nm
(A685) for each solution was plotted against the known protein concentration. Linear regression was used to
determine the line of best fit for the data to show the relationship between protein concentration and the A685 value of
the solution.

The increasing absorbance was also evident in the darkening colour of the
cuvettes after adding the Bradford Reagent:

2. Determination of milk protein: Figure 7: cuvette of different concentrations going
low to high from left to right

The Bradford Assay was used to determine the protein concentration of the milk samples. The milk was
diluted 100 times so that the absorbance value fell within the range of the standard curve.

Table 4: protein calculation from QASMT

Milk type Soy Full Almond A2 Oat Goat

Actual

protein
(9/100ml) 33 3.3 0.6 3.2 0.8 35
Calculated

protein
(g/200ml) 3.054692 5.231985 0.721877 5.491187 1.045879 4.052618




Table 5: Protein calculation from Tokai

Milk type Cow Soy Almond Oat
I T T T T 1
Actual protein 34 4.15 0.55 0.5
(9/100ml)
I T T T T 1
Calculated protein 1.52 15 0.84 0.04
(g/100ml)

Gel electrophoresis

Figure 8: Gel electrophoresis results from QASMT

4. Discussion

As evident in figure 8, the standard curve of QASMT and Tokai are different. This may be due to a
miscommunication of the methodological process. Another reason may have been due to the different number of trials
that each school conducted.

As seen in figure 4, protein detection for almond and oat milk remains mostly clear, indicating lack of protein content.
This supports the reason for the common use of almond and oat milk as an alternative to others that often cause
allergic reactions. Meanwhile, goat, full, and A2 milk show some levels of protein. In figure 4, there is a clear
detection at approximately 20 kDa, indicating the presence of whey proteins containing 3 -lactoglobulin (LG). This
protein is prone to causing allergic reactions based on inflammation.

The results show soybean milks to contain the most protein around 20 and 35 kDa, like the detection of 11S acidic
proteins in figure 4. These proteins are also one of the main contributors to allergic reactions, suggesting why soybean
milks are not commonly used amongst those prone to allergic reactions.

However, these results show a significant difference to the literature results as proteins over 20 kDa are not identified.
This may be due to over-diluting the solution or it could be a cause of a malfunctioning electrophoresis.

5. Conclusion

The purpose of this experiment was to investigate the protein contents in various common types of milk in Australia
and Japan in response to their allergenic potentials. The results of the Bradford assay agree with the researched protein
profiles, which are vital for understanding dietary requirements for individuals with milk allergies, especially children
who require adequate protein intake for growth and development. Further, the results highlight the need for careful
selection of alternatives in case of allergies, considering not only the allergenic properties but also the nutritional
adequacy of protein to maintain a healthy diet. This experiment emphasises the need for further studies regarding
establishing healthy milk alternatives.
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The study of microplastics in marine animals in the seas of Thailand and Japan
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Abstract:

Microplastics (less than 5 mm) contamination has recently posed a serious environmental threat
to marine ecosystems and human health, as they can accumulate in the body through seafood
consumption. This research aims to better understand which sea has a higher quantity and examine
characteristics (shape, color, and size) of microplastics in seafood. The Thai team analyzed mackerel
and mussels from the Gulf of Thailand and the Andaman Sea, while the Japanese team studied mackerel
and clams from Japan’s Pacific coast. Organic matter was digested with 30% hydrogen peroxide and
1% potassium hydroxide. Filtered microplastics were dried, inspected under a microscope, and
categorized by shape and color. In the Andaman Sea microplastics were found most abundantly in fish
flesh (31.4%), followed by mussels (28.3%), stomachs (20.4%), and the least in gills (19.9%). In the
Gulf of Thailand microplastics were found most abundantly in mussels (32.9%), followed by fish flesh
(24.1%), stomachs (23.8%), and the least in gills (19.2%). In the Pacific side of Japan were found most
abundantly in fish flesh (27.3%), followed by stomach and clam (25.0%) and the least in gills (22.7%).

This study found slight variations in microplastic contamination between the Andaman Sea and
the Gulf of Thailand, while levels in Japanese fish were more consistent. Overall, contamination levels
across all regions were comparable, highlighting the widespread distribution of microplastics in the
environment and their impact on ecosystems. Moreover, analyzing the shape, color, and characteristics
of microplastics helps identify their sources, while ongoing research is crucial for assessing future risks
to ecosystems and human health.

Keywords: microplastics; marine animals; contamination

1. Introduction

Microplastics are tiny pieces of plastic, smaller than 5 mm, that cannot be seen with the naked
eye. They come from the breakdown of larger plastic items like bottles and plastic bags, which take a
long time to decompose. These microplastics end up in seas and oceans, becoming pollutants that harm
the environment and ecosystems. Because of their small size, microplastics are eaten by plankton and
move up the food chain through different marine animals. Eventually, they reach humans when seafood
is consumed. When people eat seafood, they may also consume microplastics, which can build up in
the body and cause health problems. These problems include hormonal changes, issues with blood
vessels, cancer risks, and a weakened immune system. Although the exact health effects of microplastics
are not yet fully understood, they are considered a hidden danger. Studying microplastic contamination
in food provides important information that can help develop measures to protect human health.

2. Methodology :

Step 1: Sample Preparation

1.1 Select 5 mackerels and 5 mussels (clams) of similar weight and size. Clean them with fresh water
to minimize external contamination.

1.2 For the mackerels : dissect the 5 fish to separate 5 stomachs, 5 gills, and the flesh from all 5 fish.
Each sample is finely ground using an electric grinder. Each portion of the sample is placed into five
beakers, with 1 gram per beaker. This results in 15 beakers.



1.3 For the mussels (clams) : blend all 5 mussels together into a fine consistency. Each portion of the
sample is placed into five beakers, with 1 gram per beaker. This results in 5 beakers.
Step 2 : Digestion of Organic Matter
2.1 Add equal amounts of the following chemicals into all 20 beakers:
e 80 mL of 30% hydrogen peroxide (H205).
e 16 mL of 1% potassium hydroxide (KOH).
2.2 Place beakers on a magnetic stirrer. Set the stirring speed to 900 rpm for 2 hours until fully digested
into a clear solution.
Step 3 : Separation of Microplastics
Filter the digested solution using the prepared filter papers to separate any undissolved materials. Use
the same Whatman™ filter papers to filter microplastics from the solution. Dry the filtered microplastics
in an Oven at 50°C for 1 hour to ensure complete dryness.
Step 4 : Identification of Microplastic Shape and Color
5.1 Examine the dried microplastics under a microscope (ZEISS Stemi 305).
5.2 Count the number of microplastic particles and measure their size.
5.3 Classify the shape and color of the microplastics.
5.4 Record all observations.

3. Results and discussion :
Thailand
From the experiment conducted between August and October 2024, the following results were obtained:

Amdaman sea
B Gills M Stomach © Flesh Bl Mussels

Mussels 20.0%
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August Scptember October

Figure 1. A graph illustrating the amount of
microplastics in mackerels and mussels per 1
gram from the Andaman Sea between August
and October 2024

Flesh

31.4%
Figure 2. A graph illustrating the number of
microplastic pieces in mackerels and mussels
from the Andaman Sea between August and
October 2024

Microplastics were found most abundantly in fish flesh (31.4%), followed by mussels (28.3%),

stomachs (20.4%), and the least in gills (19.9%)
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Figure 3. A graph illustrating the amount of
microplastics in mackerels and mussels per 1

gram from the Gulf of Thailand between August

and October 2024
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Figure 4. A“ braph illustrating the number of
microplastics pieces in mackerels and
mussels from the Gulf of Thailand between
August and October 2024



Microplastics were found most abundantly in mussels (32.9%), followed by fish flesh (24.1%),
stomachs (23.8%), and the least in gills (19.2%)

Figure 5. A graph illustrating the shape of Figure 6. A graph illustrating the colors of
microplastic pieces from the Andaman Sea microplastic pieces from the Andaman Sea
and the Gulf of Thailand and the Gulf of Thailand

Overall, blue colored microplastics were the most common color(80.0%) followed by black(12.3%),
red(4.1%), green(2.2%), orange(1.3%) and the least was purple(0.1%). Additionally, filament shaped
microplastics were predominant (72.5%), followed by fragments (27.5%).

300

200

100 I
5 I...-
F & &

=
F LT BT NT L
L ® & & & & @ R Y %@

Number of pieces

Microplastic size (micrometers)
Figure 7. A graph illustrating the size of microplastics found in the Andaman Sea and the Gulf of
Thailand

The sizes of microplastics found in marine animal samples from the Andaman Sea and the Gulf of
Thailand ranged from the smallest, 5-250 micrometers (um) with 297 pieces, to the largest, 12001-
14000 micrometers (um) with 2 pieces (as shown in Table).

This study did not analyze the type of microplastics to confirm their plastic composition using an FT-
IR spectrometer (Perkin Elmer: Spectrum Two) due to limitations in available equipment.

Japan
e We were able to conduct three months’ experiments on fish (September, November, December),
but were only able to conduct two months’ experiments on clams (November, December).
e Microplastics were found in marine animal's bodies at all months.
e Overall, the amount of microplastics did not change.
From the experiment conducted in November and December 2024, the following results were obtained:

mGills ®Stomach ®Flesh ®mClams

s 10

November December
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Figure 8. A graph illustrating the amount of Figure 9. A graph illustrating the number of
microplastics in mackerels and clams per 1 microplastic pieces in mackerels and clams
gram from the Pacific side of Japan in from the Pacific side of Japan in November,

September, November, and December 2024 and December 2024



o Microplastics were found most abundantly in fish flesh (27.3%), followed by stomach and clam
(25.0%) and the least in gills (22.7%).

From the experiment conducted in September, November, and December 2024, the following results
were obtained:

Fragments

1.5% Purple

Filaments

Figure 10. A graph illustrating the shape of Figure 11. A graph illustrating the colors of
microplastic pieces from the Pacific side of Japan microplastic pieces from the Pacific side of
Japan

e Filament shaped microplastics were predominant (87.7%), followed by fragments(12.3%).
e Black colored microplastics was the most common color(92.3%) followed by red(3.1%),
and the least is blue(l 5%), green(1.5%), purple(1.5%).
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Figure 12. A graph illustrating the size of microplastics found in the Pacific side of Japan
e The sizes of microplastics found in marine animal samples from the Pacific Ocean side of
Japan ranged from the smallest, 5-250 micrometers (um) with 11 pieces, to the largest,
10001- 12000 micrometers (um) with 2 pieces.

Number of pieces

4. Conclusion :

Thailand

Results show similar microplastic contamination in marine animals from the Andaman Sea and Gulf of
Thailand, highlighting their widespread distribution and ecological impact. Examining the shape,
characteristics, and color of microplastics proves to be valuable for identifying their sources. For
instance:

e The shape of microplastics can reveal their source and the extent of their breakdown.

e The color of microplastics can help researchers determine the type of products they originate
from. Clear microplastics often come from plastic bottles or bags, while black microplastics
may originate from industrial plastics, potentially containing heavy metals. Blue, red, green,
and other colored microplastics may come from toys, which could contain lead
contamination.

Research tracking microplastics in the environment enables scientists to analyze the risks posed by
microplastics to ecosystems and human health in the future. Furthermore, the study found that
microplastics sized 5-250 micrometers were most common, posing risks to Thailand’s marine
ecosystem. They can harm marine life by causing digestive blockages, toxin accumulation, and may



contaminate seafood consumed by humans. This highlights the urgent need for better plastic waste
management to protect marine environments.

Japan
This study concludes that there was not much difference between the number of microplastics

found in various parts of mackerel and the number of microplastics found in clams, indicating the
distribution of microplastics in the pacific ocean side of Japan in the environment and their impact on
ecosystems.

Among the microplastics found, some were fragment-shaped, but filaments were the most common.
Since there were many filaments, it is possible that those microplastics originated from plastic cloths
and plastic fishing nets.

The color of microplastics was the highest proportion of black, and others were blue, red, green, and
purple.From this, many of the microplastics found are thought to be derived from industrial plastics that
may contain heavy metals and toys that may contain lead contamination.

Comparison
e Distribution: Thailand saw slightly varied contamination levels between fish flesh and mussels

across regions, while Japan showed more uniform contamination across fish tissues.
Shapes: Both countries observed a high proportion of filament-shaped microplastics.
Colors: Thailand had a mix of colors with blue being predominant. While, Japan observed a
significant dominance of black-colored microplastics

e Implications: Both countries highlight the need for identifying microplastic sources to mitigate
their impact on marine ecosystems and human health. Thailand emphasizes the variety of
potential sources (e.g., toys, bags), while Japan’s black microplastics suggest heavy industrial
influence.
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