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Abstract 

Banda Aceh City and Aceh Besar Regency are two of the 
areas experiencing rapid population growth and increased 
waste production, including plastics. The areas are directly 
adjacent to the coast, and the generated plastic waste has 
the potential to pollute the sea and fish. Therefore, this 
research aimed to analyze microplastics contamination in 
three species of marine fish caught in the coastal areas of 
Banda Aceh and Aceh Besar. The sampling was carried out 
for 3 months from January to March 2024 at three 
locations, namely Gampong Jawa (Station 1), Alue Naga 
(Station 2), and Krueng Raya (Station 3). The fish samples 
were ponyfish (Leiognathus equulus), rabbitfish (Siganus 
canaliculatus), and sardine fish (Sardinella gibbosa). The 
results showed that there were four forms of microplastics, 
namely fibers, fragments, films, and pellets, with seven 
types of colors, including black, brown, clear, blue, red, 
yellow, and green. The dominant shape and color were 
fragment and black, respectively. In ponyfish, the highest 
and lowest number of microplastic particles were found in 
samples caught in Alue Naga waters (4.51 particles/fish) 
and Krueng Raya waters (2.80 particles/fish). Meanwhile, 
rabbitfish had the highest and lowest abundance in Alue 

Naga waters (3.60 particles/fish) and Gampong Jawa 
waters (2.83 particles/fish), respectively. The highest and 
lowest abundance of sardine fish was found in Gampong 
Jawa waters (3.77 particles/fish) and Krueng Raya waters 
(1.50 particles/fish), respectively. In general, ponny fish 
had a higher abundance of microplastics than the other 
two species, and microplastics were highest in fish from the 
Alue Naga station based on location. According to Fourier 
Transform Infrared Spectroscopy (FTIR) test on flesh 
samples of the species, three types of polymers were 
detected, namely latex, nylon, and polypropylene. In this 
context, the flesh of species analyzed were contaminated 
with microplastics. 

Key words: Microplastic contamination, ponyfish 
leiognathus equulus, rabbitfish siganus canaliculatus, 
sardines sardinella gibbosa, and spektroscopi fouries 
transform inframerah 

1. Introduction 

Water pollution from plastic contamination is among the 
most terrible global issues (Singh et al. 2024). Plastic does 
not decompose easily in a short period due to high 
molecular mass density (Rodrigues et al. 2019; Fachrul 
2021). Generally, the waste comes from inland and enters 
the waters, while some are washed away, and sinks to the 
seabed. Approximately 250,000 tons of plastic waste are 
floating in the ocean (Eriksen et al. 2014). China is the 
country that contributes the most to the sea, followed by 
Indonesia (Purba et al. 2019). The pollution mostly comes 
from agricultural and fishery activities, as well as industrial 
and domestic wastes (Yuan et al. 2019; Gao et al. 2021; 
Sewwandi et al. 2022; Turner et al. 2021; Ozgenc et al. 
2024). In waters, plastics have the potential to contaminate 
aquatic biota, intentionally or unintentionally, through 
food chains or webs. Microplastics accumulate in the 
bodies of aquatic biota such as shellfish, fish, and mollusks, 
causing damage to digestive organs, inhibiting enzyme 
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production, altering the reproduction process, reducing 
steroid hormone levels, and causing the death of the biota 
(Masura et al. 2015; Schwarzer et al. 2022; Ahmed et al. 
2023; Zhang et al. 2023). Additionally, toxic chemicals can 
be absorbed to increase the toxic level in waters (Wang et 
al. 2018). In this context, aquatic biota contaminated with 
microplastics is unsafe to consume (Dewi 2022; 
Aghilinasrollahabadi et al. 2021; Wang et al. 2020; Fu et al. 
2019). 

Research onmicroplastic pollution in global marine waters 
have been reported in the waters of Western Pacific Ocean 
and South China Sea contaminated by microplastics with 
densities of 187–1816 particles/m3 (Cui et al. 2022). Pan et 
al. (2022) reported the contamination in surface water in 
the central part of North Pacific Ocean, which had an 
average abundance of 123 particles/m3. Microplastics are 
also contaminating Antarctic sea surface water with an 
average abundance of 0.10-0.14 particles/m3 (Zhang et al. 
2022). A similar research was reported from Indonesian 
waters by Takarina et al. (2022), where the coastal sea 
waters of Ancol, Muara Baru, and Muara Angke-Muara 
Karang were polluted with an abundance of 1532 
particles/L. The waters of Menjangan Kecil Island, 
Karimunjawa Islands, have been contaminated with 17.21 
particles/L of microplastics (Seprandita et al. 2022), while 
those of West Coast, Karimun Island, Riau Islands Province, 
were contaminated by 95.25 particles/L of microplastics 
(Suriyanto et al. 2020). These research were mostly 
focused on seawater pollution and lacked analysis on fish. 
The issue is important to ensure food security for 
Indonesian people and the global community. Presently, 
research on the microplastics contamination have been 
reported by Maulana et al. (2023) on mullet fish (Mugil 
cephalus) and bagok fish (Hexanematichthys sagor) in the 
estuary waters of Krueng River, Aceh. Besides the estuary 
area, migratory pelagic fish such as tuna Eythynus affinis in 
Pulai Baai Bengkulu and mackerel Rastrelliger sp. in 
Belawan, North Sumatra, have also been contaminated 
with microplastics having an abundance of 52.7 
particles/fish and 136 particles/fish, respectively (Purnama 
et al. 2021; Arisanti et al. 2023). In Pangempang waters, 
East Kalimantan, the coral reef fish Ephinepelus coioides 
was also contaminated with microplastics, with an 
abundance of 15.4 particles/fish (Anjani et al. 2023). 

Fishery is an important sectors in Aceh, Indonesia. Most 
Acehnese are artisanal fishermen with small boats that can 
only operate up to 3-5 miles from the coast. Some 
fishermen still use traditional fishing gear such as hauling 
coastal trawl. Several research reported that the dominant 
fish caught in the coastal waters of Banda Aceh and Aceh 
Besar includes ponyfish fish (Leiognathus equulus), 
rabbitfish (Siganus canaliculatus), and sardine (Sardinella 
gibbosa) (Muchlisin   2017; Adrian 2019; Fahlevi 2019). 
These fish have the potential to be contaminated by 
microplastics due to coastal waters close to sources of 
pollution such as settlements, agriculture, fisheries, and 
industries. The research on microplastics contamination of 
fish in this coastal areas has not been carried out. These 

areas are densely populated and produce a high volume of 
plastic waste. 

In this study, the Fourier Transform Infrared Spectroscopy 
(FTIR) approach was employed to detect the presence of 
Alkane compound as a characteristic of microplastic 
polymers in fish muscles. This approach was scarely 
adopted in microplastics contamination research in fish. 
Therefore, this research aimed to analyze the microplastics 
contamination of three dominant species of marine fish 
commonly caught by coastal fishermen in Banda Aceh City 
and Aceh Besar Regency waters to ensure food security for 
Indonesian people. 

2. Materials and methods 

2.1. Time and site 

This research was conducted from January to March 2024. 
Microplastic analysis was performed at the Chemistry and 
Biotechnology Laboratory, Faculty of Marine and Fisheries, 
Syiah Kuala University, Banda Aceh, Indonesia, while 
Fourier Transform Infrared Spectroscopy (FTIR) was carried 
out at the Environmental Quality Assessing Laboratory in 
the Faculty of Engineering, University Syiah Kuala, Banda 
Aceh. Ponyfish, rabbitfish, and sardine were collected from 
three locations, namely Gampong Jawa Banda Aceh city 
(Station 1), Alue Naga Banda Aceh city (Station 2), and 
Krueng Raya Aceh Besar Regency (Station 3). These 
locations are found in Banda Aceh Bay, as shown in Figure 
1. The sample was caught by an inland coastal trawl 
operated by local fishermen and a total of 30–50 
individuals of each species were taken randomly at each 
location per month. The samples were kept in a coolbox 
containing ice cubes (4oC) and transported to the Marine 
Chemistry and Biotechnology Laboratory, Faculty of 
Marine and Fisheries, Universitas Syiah Kuala University, 
Banda Aceh, Indonesia. 

 

Figure 1. The map of Banda Aceh city and parts of Aceh Besar 

regency showing the sampling locations. Station 1 is kampung 

Pande, Station 2 is Alue Naga, and Station 3 is Krueng Raya 

2.2. Sample preparation and analysis 

Fish were weighed for total body weight and length before 
dissecting the stomach to remove the digestive tract. 
Subsequently, the digestive tract was opened, and the 
contents were pooled in Erlenmeyer flask, and 10% KOH 
was added until the sample was submerged. Erlenmeyer 
was covered with aluminum foil and left for 24 hours to 
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degrade organic materials. In addition, the sample was 
filtered using Whatmann filter paper (Sartorius Cellulose 
Nitrate Membrane, 0.45 m) and the filter paper was 
transferred to a petri dish, covered and heated in an oven 
at 60oC (Rochman, 2015; Cauwenberghe and Jansen 2014). 
The dried filter paper was analyzed for microplastics using 
a stereo microscope (Primo Star Zeiss) with 400x and 100x 
magnifications. The shape, color, type, and size were 
analyzed based on Basri (2021) and Widianarko and 
Hantoro (2018). The abundance of microplastics in fish 
digestive tract samples was calculated based on Boerger et 
al. (2010). 

2.3. Spectroscopy fourier transform infrared (FTIR) 

FTIR test was carried out to detect types of microplastics 
polymers in fish flesh using ATR method (Nor and Obbard 
2014). The polymer wavelength spectrum was analyzed 
using software (IR Solution) to read the spectrum. 
Subsequently, the spectrum was compared with a standard 
from a plastic polymer database using Euclidean distance 
to determine the type of polymer (Lusher et al. 2013). 

A total of three fish samples of every species were taken 
randomly from different locations. The fish flesh was 
crushed and dried using an oven at 60oC for 48 hours. After 
drying, the fish was ground into powders and transported 
to laboratory at the Faculty of Engineering, Universitas 
Syiah Kuala, Banda Aceh. FTIR followed the procedure 
based on Baalkhuyur et al. (2018) where a fine sample was 
taken using a spatula. In addition, potassium bromide (KBr) 

was added in a ratio of 1:9 (sample: KBr) and placed on a 
plate before conducting a spectrum reading process using 
FTIR (Shimadzu IR) machine. The wavelength was plotted 
in graphical form to analyze the peak, and the results were 
compared with a database based on Jung et al. (2018). 

3. Result 

A total of 132 samples of ponyfish, 117 rabbitfish, and 126 
sardine were successfully collected from Gampong Jawa 
location. For Alue Naga, 83 ponyfish, 113 rabbitfish, and 99 
sardines were collected. Meanwhile, 165 ponyfish, 124 
rabbitfish, and 163 sardines were collected from Krueng 
Raya location (Table 1). The analysis of the digestive tract 
of ponyfish showed that the highest and lowest abundance 
of microplastics was found in Alue Naga (4.51 
particles/fish) and Krueng Raya waters (2.80 particles/fish), 
respectively. In rabbitfish, the highest and lowest number 
was found in Alue Naga (3.60 particles/fish) and Gampong 
Jawa waters (2.83 particles/fish). In sardine, the highest 
and lowest number was found in Gampong Jawa (3.77 
particles/fish) and Krueng Raya waters (1.50 particles/fish), 
respectively. There are four shapes of microplastics in the 
digestive tract of the sample fish, namely fibers, fragments, 
films, and pellets (Table 1 and Figure 2). The fragments are 
the most dominant shape or form in the three species of 
fish from the sampling locations. 

 

Table 1. The average value of microplastic in the digestive tract of ponfish (Leiognathus equulus), rabbitfish (Siganus canaliculatus), and 

sardines (Sardinella gibbosa) collected during January to March 2024 

Fish species Station Total 
fish 

sample 
(ind.) 

Average 
weight 
of fish 
(gram) 

Microplastics shapes Total Particle
/fish 

Particle/g 
of fish Fiber Fragment Film Pellet 

Ponyfish 

(Leiognathus 

equulus) 

Gampong Jawa 132 22 17 404 40 8 469 3.55 0.16 

Alue Naga 83 37 16 316 27 16 375 4.51 0.12 

Krueng Raya 165 19 22 381 43 17 463 2.80 0.14 

Rabbitfish 

(Siganus 

canaliculatus

) 

Gampong Jawa 117 26 23 275 25 9 332 2.83 0.10 

Alue Naga 113 29 19 334 32 22 407 3.60 0.12 

Krueng Raya 124 24 17 326 62 15 420 3.38 0.14 

Sardines 

(Sardinella 

gibbosa) 

Gampong Jawa 126 25 21 385 60 10 476 3.77 0.15 

Alue Naga 99 31 39 226 27 13 305 3.08 0.09 

Krueng Raya 163 19 23 175 42 5 245 1.50 0.07 

Average - 124.66 25.77 21.88 313.55 39.77 12.77 388 3.22 0.12 

 

 

Figure 2. The shape of microplastic found in the digestive tract of 

fish sample. (a) Fiber, (b) Fragment, (c) Film, (d) Pellet 

Based on sampling time and location, the high abundance 
of microplastics in ponyfish during January, February, and 

March 2024 was found at Alue Naga, Gampong Jawa, and 
Alue Naga station, respectively. For rabbitfish, the highest 
abundance of microplastics was found in fish from Krueng 
Raya, Alue Naga station, and Gampong Jawa station during 
January, February, and March 2024, respectively. 
Meanwhile, for sardines, the highest abundance was found 
at Gampong Jawa station, Alue Naga station, and Kreung 
Raya station during January, February, and March 2024, 
respectively. 
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Figure 3. The abundance of microplastics in the fish sample 

during January to March 2024. (a) Ponyfish Leiognathus equulus, 

(b) Rabbitfish Siganus canaliculatus, (c) Sardijes Sardinella 

gibbosa 

 

Figure 4. The abundance of microplastics based on (a) fish 

species, and (b) sampling location 

There were seven colors of microplastics found in the 
digestive organs of the three species of fish namely black, 
brown, clear, red, blue, yellow, and green (Table 2). The 
dominant and the least common colors in these fish were 
black and green, respectively (Figure 5). In ponyfish, the 
black color is most often found at stations 3, 2, and 1 for 
ponyfish, rabbitfish, and sardine. Based on fish species, 
ponyfish has the highest abundance of microplastics 
(Figure 4a), followed by rabbitfish and sardines. 
Meanwhile, fish samples from Alue Naga have a higher 
abundance of microplastics compared to other locations 
(Figure 4b). 

Table 2. The abundance of microplastics based on coloring during January to March 2024 

Fish 
species 

Station Total 
sample 
(ind.) 

Average 
weigh of 

fish 
(gram) 

Color Total Particl
e/fish 

Particl
e/gram 
of fish 

Black Brown Transpar
ent 

Red Blue Yelllow Green 

Ponyfish 

(Leiognath

us equulus) 

Gampong 

Jawa 

132 22 373 49 37 3 4 3 0 469 3.55 0.16 

Alue 

Naga 

83 37 322 40 7 2 0 4 0 375 4.51 0.12 

Krueng 

Raya 

165 19 388 46 14 8 3 3 1 463 2.80 0.14 

Rabbitfish 

(Siganus 

canaliculat

us) 

Gampong 

Jawa 

117 26 266 40 8 10 0 6 2 332 2.83 0.10 

Alue 

Naga 

113 29 373 22 7 1 3 1 0 407 3.60 0.12 

Krueng 

Raya 

124 24 357 31 19 8 3 2 0 420 3.38 0.14 

Sardines              

(Sardinella 

gibbosa) 

Gampong 

Jawa 

126 25 347 68 48 3 5 5 0 476 3.77 0.15 

Alue 

Naga 

99 31 240 41 9 10 2 0 3 305 3.08 0.09 

Krueng 

Raya 

163 19 193 34 5 4 0 0 0 236 1.44 0.07 

Average - - 25.77 317.6 41.22 17.11 5.44 2.22 2.66 0.66 387 3.12 0.12 
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Figure 5. The abundance of microplastics based the coloring 

during January to March 2024 (a) ponyfish Leiognathus equulus, 

(b) rabbitfish Siganus canaliculatus, (c) sardines Sardinella 

gibbosa 

 

Figure 6. FTIR graphic of microplastic polymer.  Blue is for L 

equulus, red for S. canaliculatus, and black for S. gibbosa  

FTIR test on ponyfish flesh showed the peak wavelengths 
in the range of 3269.34 cm-1 (N-H stretch), 2931.80 cm-1 
(Aromatic CH out of plane, =CH band), 1666.50 cm-1 (C=C 
stretch), 1527.62 cm-1 (NH band, C-N stretch), and 1398.39 
cm-1 (CH2 band). In rabbitfish, the peak was in the range of 
3265.49 cm-1 (N-H stretch), 2931.80 cm-1 (Aromatic CH out 
of plane, =CH band), 1681.93 cm-1 (C=C stretch), 1539.20 
cm-1 (NH bend, C-N stretch), and 1398.39 cm-1 (CH2 band). 
In sardine, the peak was in the range of 3269.34 cm-1 (N-H 
stretch), 2931.80 cm-1 (Aromatic CH out of plane, =CH 
band), 1666.50 cm-1 (C=C stretch), 1535.34 cm-1 (NH band, 
C-N stretch), and 1398.39 cm-1 (CH2 band) (Figure 6). Based 
on the wavelength values, there were three types of 
polymers detected, namely latex, nylon, and 

polypropylene. The indication was characterized by the 
presence of wavelength peaks in the range 2800–3000 cm-

1 (CH stretch), 1769–1535 cm-1 (NH band), and 1375–1450 
cm-1 (CH3 band). CH stretch or band bonds are commonly 
used to predict the structure and identity of latex polymers 
since the presence and type of C-H bonds are an integral 
part of the basic structure. Even though the amide and 
methylene group (CH2) are the most significant bonds to 
determine the type of nylon polymer, CH bonds were used 
as a reference for predicting polypropylene polymers. 

4.  Discussion 

The sample fish from the three locations have been 
contaminated by microplastics. In ponyfish, rabbitfish, and 
sardine, the microplastic abundance ranged from 2.80–
4.51, 2.83–3.60 and 1.50–3.77 particles per fish, 
respectively. The average particle was higher in ponyfish 
than the two other species. However, the abundance in 
pobyfish was lower than the waters of Segara Anakan 
Cilacap, Central Jawa, which reached 2.32–28.56 particles 
per fish (Hotijah 2022). The number of microplastics in 
rabbitfish and sardines was also lower compared to other 
waters. For example, rabbitfish in the waters of Sorong, 
West Papua, and sardines in Kendari Bay had average of 55 
(Iriani et al. 2023) and 209.6 particles per fish, respectively 
(Hatia et al. 2021). 

The results of the analysis show that there were four 
shapes of microplastics found in fish and seawater in Banda 
Aceh and Aceh Besar, namely fragments, fibers, films, and 
pellets. This research was in agreement with Panjaitan et 
al. (2021), which analyzed microplastics in red snapper 
(Lutjanus sp.) in Kedonganan waters, Bali, Indonesia. The 
results showed that fragments were mostly found in the 
digestive organs of the fish. Film is the second shape of 
microplastics found in three fish species at all research 
locations. On the Red Sea coast of Saudi Arabia, film and 
fibers were also reported to pollute the digestive tract of 
grouper (Epinephelus sp.).  

Fragments and films have a lower density, and easily float 
on the surface of the water. This condition causes 
microplastics to be easily carried by currents from the 
beach to the open sea. The floating characteristic also 
causes many fragments and films to be filtered during the 
sampling of water (Febriani et al. 2020). This was confirmed 
by the results, where the materials were dominant in the 
water and digestive tract of the three species. Purba et al. 
(2019) stated that the weight of microplastics determines 
distribution, where microplastics weighing less were 
distributed widely by currents and tides. 

Microplastic fragments and films come from plastic bags, 
jar packaging, bottles, and paralon pipes (Dewi et al. 2015; 
Claessens et al. 2011). Research observed a lot of plastic 
waste, such as plastic bags, plastic packaging, and mineral 
water bottles, in the sampling location area. This is one of 
the causes of the high number of particles in the fish 
sampled at the research location. Even though the amount 
was not as large as fragments and films, fiber-type 
microplastics were also found in each fish. Calderon et al. 
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(2019) reported that fibers were reported in several 
species in the waters of Ciénaga Grande de Santa Marta, 
North Colombia, with an abundance of up to 17 particles 
per fish. Therefore, the abundance in the three species was 
lower compared to the location. Anthropogenic activities 
such as fishing activities, fishing ports, and settlements 
determine the abundance of microplastics in the waters 
(Zhao et al. 2018; Lolodo and Nugraha 2019) and pellets 
were the least common shape. A similar result was 
reported by Pamungkas et al. (2022), which reported the 
least amount of pellets in the digestive tract of marine fish 
in Wulan River Estuary, Demak, Central Java. The 
microplastics are the main materials for making plastics for 
human needs and rarely directly used (Zhao et al. 2018; 
Sulistyo et al. 2020). 

The abundance of microplastics is influenced by human 
activities in the water. In addition, tides and waves 
influence the abundance of the materials. For example, 
high waves and currents cause stirring and this process lifts 
waste at the bottom of the waters to the surface (Barnes et 
al. 2009). Ponyfish, rabbistfish, and sardines live in shallow 
waters in coastal areas. The three species sampled are 
hervivorous-omnivorous fish such as plankton and detritus. 
Microplastics are similar in size and shape to natural food, 
such as plankton and other small organisms. Therefore, the 
fish accidentally ate microplastics since the particles were 
misplaced for food or preys (Prihatiningsih et al. 2014; 
Wang et al. 2022; Walkinshaw et al. 2020; Yuan et al. 2022). 

This research showed that black was the dominant color 
found in the three fish samples at all locations. The same 
results have also been reported by Johan et al. (2021) on 
the digestive tract of gulama fish (Johnius trachycephalus) 
in the waters of Segara Bay, Bengkulu City, as well as in 
grouper (Epinephelus areolatus), yellowfin grouper 
(Nemipterus japonicas), flyingfish (Alepes vari), and tuna 
(Atropus atropus) in the waters of Tuban, East Java 
(Hidayati et al. 2023). The color changes are caused by 
degradation (Khuyen et al. 2022), and the longer the 
process, the more the color will fade (Azizah et al. 2020). 
Degradation is influenced by waves, currents, and exposure 
to sunlight (Kye et al. 2023; Sutkar et al. 2023; Zhao et al. 
2022). According to Febriani et al. (2020), bright color such 
as red, green, and yellow shows that the microplastics have 
not been subjected to significant discoloration. Black 
contains many contaminants and other organic particles 
since the color has a high ability to absorb pollutants 
(Hiwari et al. 2019; Huang and Xu 2022; Jitkaew et al. 2024). 

FTIR analysis of the flesh fish produced wavelengths of 
416.62-3269.34 cm-1, 418.55-3562.52 cm-1, and 420.48-
3269.34 cm-1 in ponyfish, rabbitfish, and sardine fish, 
respectively. Therefore, the flesh of the three fish samples 
detected three polymers, namely nylon, latex, and 
polypropylene. The nylon polymer was also found in 
mackerel (Rastrelliger sp.) and squids (Loligo sp.) in the 
waters of Semarang City (Suprijanto et al. 2020), as well as 
lemuru fish (Sardinella lemuru) in Bangka (Pratiwi et al. 
2023). Nylon has a small pore size and is resistant to high 
pH and temperature (Huang et al. 2013; Narang et al. 
2011). Meanwhile, latex has a low density and mostly floats 

on the surface of the water (Jung et al. 2018; Lambert et al. 
2013, Gilmour dan Lavers 2021). This material also has 
elastic properties, does not oxidize easily, and is resistant 
to water. Latex is used as material for making gloves, baby 
drinking bottles, balloons, and mattresses (Lutfinor 2017; 
Boonying et al. 2022; Prihatin et al. 2018; Ahmed 2020). 

Polypropylene is commonly used in the textile industry to 
produce cloth, and carpets (Park et al. 2004). The material 
is also used in plastic containers for storing food, drink 
bottles, straws, and drinking bottles. The polymer has a low 
density, strong, durable, resistant to high temperatures 
(Salsabila et al. 2022; Rossatto et al. 2023; Muhib et al. 
2023; Giacinto et al. 2023), and can be used for fish nets 
and ropes (Alsabri et al. 2022). In addition, polypropylene 
was found in tuna (Auxiz rochel) from Damas Prigi Beach, 
Trenggalek Regency, East Java (Trivantira et al. 2023), and 
two species of fish (M. cephalus and H. sagor) in the estuary 
of Krueng Aceh river (Maulana et al. 2023).  

Fish or aquatic biota contaminated with microplastics 
when consumed threatens human health and the impacts 
include inflammation of the digestive tract and 
constipation (Zhao et al. 2023; Qiao et al. 2019). This causes 
dysbiosis disorders that reduce the body's immune system, 
potentially causing chronic disease (Fackelmann et al. 
2019; Deng et al. 2020), hormonal balance disorders, and 
reproductive dysfunction (Gallo et al. 2018; Kontrick et al. 
2018). Therefore, the management of plastic waste in the 
sea must pay serious attention, and anticipatory steps need 
to be taken through strict policies regarding the use of 
plastic materials and increasing awareness of recycling in 
the community. Further research is crucially needed to 
analyze the microplastics concentration in fish muscles to 
determine whether it passed the safety limits or is still safe 
for humans. 

5. Conclusions 

In conclusion, Banda Aceh and Aceh Besar waters were 
under threat from plastic waste. This research confirmed 
that ponyfish, rabbitfish, and sardines had been 
contaminated with microplastics. In ponyfish, the highest 
and lowest number of particles was found in fish samples 
caught in Alue Naga waters (4.51 particles per fish) and 
Krueng Raya waters (2.80 particles per fish), respectively. 
In rabbitfish, the highest and lowest was in Alue Naga (3.60 
particles per fish) and Gampong Jawa waters (2.83 particles 
per fish), respectively. Meanwhile, the highest and lowest 
abundance of sardines was found in the waters of 
Gampong Jawa (3.77 particles per fish) and Krueng Raya 
(1.50 particles per fish), respectively. FTIR test on the flesh 
of the three species showed that there were three types of 
polymers, namely latex, nylon, and polypropylene. 

Acknowlegements 

This study was support by Universitas Syiah Kuala trought 

Professorship Research Scheme, 2024 financial year (Contract 

number: 114/UN11.2.1/PG.01.03/SPK/PTNBH/2024, 03 May 

2024). Therefore, the authors thank the Rector of Universitas 

Syiah for supporting this study. 



MICROPLASTICS CONTAMINATION IN THREE SPECIES OF MARINE FISH HARVESTED BY COASTAL LAND TRAWL  7 

References 

Aghilinasrollahabadi K., Salehi M. and Fujiwaea T. (2021). 

Investigate the Effect of Microplastic Weathering on Heavy 

Metal Sorption in Rainwater. Journal of Hazardous Materials, 

408, 124439, https://doi.org/ 

10.1016/j.jhazmat.2020.124439. 

Ahmed A.S.S., Billah M.M., Ali M.M., Bhuiyan M.K.A., Guo L., 

Mohinuzzaman M., Hossain M.B., Rahman M.S., Islam M.S., 

Yan M. and Cai W. (2023). Microplastics in Aquatic 

Environments: a Comprehensive Review of Toxicity, Removal, 

and Remediation Strategies. Journal of Science Total 

Environmen, 876, 162414, https://doi.org/10.1016/ 

j.scitotenv.2023.162414. 

Ahmed S. and Savic L. (2020). Latex: A Rare but Important Cause 

of Perioperative Allergic Reactions. Journal of BJA Education, 

20 (12), 398-399, https://doi.org/ 

10.1016/j.bjae.2020.08.002. 

Alsabri A., Tahir F. and Al-ghamdi S.G. (2022). Environmental 

Impacts of Polypropylene (PP) Production and Prospects of its 

Recycling in the GCC Region. Journal of Materials Today: 

Proceedings, 56, 2245–2251, https://doi.org/10.1016/ 

j.matpr.2021.11.574. 

Andrian. (2019). Identification of Beach Trawl Catch Composition 

in Gampong Jawa, Kuta Raja District, Banda Aceh. Thesis. 

Fisheries Resources and Utilization Study Program, Syiah 

Kuala University, Banda Aceh City. 

Anjani D., Ghitarina and Rafi’I A. (2023). Microplastic Content in 

the Gastrointestinal Tract of Estuarine Mackerel 

(Ephinephelus coioedes) in Pangempang Waters, Muara 

Badak District. Journal of Tropical Aquatic Science, 2 (2), 183–

190, https://doi.org/10.30872/tas.v2i2.742. 

Arisanti G., Yona D. and Kasitowati R.D. (2023). Analysis of 

Microplastics in the Gastrointestinal Tract of Mackerel 

(Rastrellinger sp.) in the Waters of Samedera Belawan Fishing 

Port, North Sumatra. Journal of Water anf Marine Pollution, 1 

(1), 45–60. 

Azizah P., Ridlo A. and Suryono C.A. (2020). Microplastics in 

Sediments at Kartini Beach, Jepara Regency, Central Java. 

Journal of Marine Research, 9 (3), 326–332, 

https://doi.org/10.14710/jmr.v9i3.28197. 

Baalkhuyur F.M., Dohaish B.E-J., Elhalwagy M.E.A., Alikunhi N.M., 

AlSuwailem A.M., Rostad A., Coker D.J., Berumen M.L., and 

Duarte C.M. (2018). Microplastic in the Gastrointestinal Tract 

of Fishes Along the Saudi Arabian Red Sea Coast. Journal of 

Marine Pollution Bulletin, 131, 407–415, https://doi.org/ 

10.1016/j.marpolbul.2018.04.040. 

Barnes D.K.A., Galgani F., Thompson R.C. and Barlaz M. (2009). 

Accumulation and Fragmentation of Plastic Debris in Global 

Environments. Journal of Philosophical Transactions of the 

Royal Society B: Biological Sciences, 364, 1985–1998, 

https://doi.org/10.1098/rstb.2008.0205. 

Basri K.S. (2021). Microplastics and their measurement. Ruki 

Sejahtera Raja, Makassar. 

Bhattacharya P. (2016). A Review on The Impact of Microplastic 

Beads Used in Cosmetic. Journal of Acta Biomedical Scientia, 

3 (1), 47–52. 

Boerger C.M., Lattin G.L., Moore S.L. and Moore C.J. (2010). 

Plastic Ingestion by Planktivorous Fishes in the North Pacific 

Central Gyre. Journal of Marine Pollution Bulletin, 60: 2275–

2278, https://doi.org/10.1016/j.marpolbul.2010.08.007. 

Boonying P., Boonpavanitchakul K. and Kangwansupamonkon W. 

(2022). Green Bio-Composite Coasting Film from Lignin/Pre-

Vulcanized Natural Rubber Latex for Controlled-Release Urea 

Fertilizer. Journal of Polymers and The Environment, 31 (4), 1–

14, https://doi.org/10.1007/s10924-022-02706-9. 

Calderon E.A., Hansen P., Rodriguez A., Blettler M.C.M., Syberg K. 

and Khan F.R. (2019). Microplastic in the Disgestive Tracts of 

Four Fish Species from the Ciénaga Grande De Santa Marta 

Estuary in Colombia. Journal of Water Soil Pollut, 230, 257, 

https://doi.org/10.1007/s11270-019-4313-8. 

Cauwenberghe V.L. and Jansne C.R. (20140. Microplastic in 

Bivalves Cultured for Human Sonsumption. Journal of 

Environmental Pollution, 193, 65–70, https://doi.org/ 

10.1016/j.envpol.2014.06.010. 

Cui Y., Liu M., Selvam S., Ding Y., Wu Q., Pitchaimani V.S., Huang 

P., Ke H., Zheng H., Liu F., Lou B., Wang C. and Cai M. (2022). 

Microplastics in the Surface Water of the South China Sea and 

the Western Pacific Ocean: Different Size Classesreflecting 

Various Sources and Transport. Journal of Chemosphere, 299, 

134456, https://doi.org/10.1016/ 

j.chemosphere.2022.134456. 

Claessens M., Meester S.D., Landuyt L.V., Clerck K.D. and Janssen 

C.R. (2011). Occurrence and Distribution of Microplastics in 

Marine Sediment Along the Belgian Coast. Journal of Marine 

Pollution Bulletin, 62 (10), 2199–2204, https://doi.org/ 

10.1016/j.marpolbul.2011.06.030. 

Deng Y., Yan Z., Shen R., Wang M., Huang Y., Ren H., Zhang Y., and 

Lemos B. (2020). Microplastics Release Phthalate Esters and 

Cause Aggravated Adverse Effects in the Mouse Gut. Journal 

of Environment International, 143, 105916, 

https://doi.org/10.1016/j.envint.2020.105916. 

Dewi N.M.N.N.S. (2022). Studi Literature Impact of Microplastics 

on the Environment. Journal of Social Science and Technology, 

2 (2), 239–250.  

Dewi I.S., Budiarsa A.A. and Ritonga I.R. (2015). Distribution of 

Microplastics in Sediments in Muara Badak, Kutai Kartanegara 

Regency. Journal of Aquatic, Coastal and Fisheries Sciences, 4 

(3), 121–131, https://doi.org/10.13170/ 

depik.4.3.2888. 

Eriksen M., Mason S., Wilson S., Boc C., Eller Z.A., Edwards W., 

Farley H. and Amato S. (2014). Microplastic Pollution in The 

Surface Waters of the Laurantien Great Lakes. Journal of 

Marine Pollution Bulletin, 77 (10), 177–182, 

https://doi.org/10.1016/j.marpolbul.2013.10.007. 

Fachrul M.F., Rinanti A., Tazkiaturrizki T., Agustria A., dan Naswadi 

D.A. (2021). Degradation of Microplastics in Aquatic 

Ecosystems by Mixed Culture Bacteria Clostridium sp. and 

Thiobacillys sp. Journal of Research and Scientific Works of 

Trisakti University Research Institute, 6 (20), 306, 

https://doi.org/10.25105/pdk.v6i2.9935. 

Febriani I.S., Amin B. and Fauzi M. (2020). Distribution of 

Microplastics in the Waters of Bengkalis Island, Bengkalis 

Regency, Riau Province. Journal of Aquatic, Coastal and 

Fisheries Sciences, 9 (3), 386–392, http://dx.doi.org/ 

10.13170/depik.9.3.17387. 

Fackelmann G. and Sommer S. (2019). Microplastics and the Gut 

Microbiome: How Chronically Exposed Species May Suffer 

from Gut Dysbiosis. Journal of Marine Pollution Bulletin, 143, 

193–203, https://doi.org/10.1016/j.marpolbul.2019.04.030. 



8  FARADILLA et al. 

Fahlevi TM.S. (2019). Identification of Beach Trawl Catch 

Composition in Alue Naga Waters, Syiah Kuala District. Thesis. 

Fisheries Resources and Utilization Study Program, Syiah 

Kuala University, Banda Aceh City. 

Fu D., Zhang Q., Fan Z., Qi H., Wang Z. and Peng L. (2019). Aged 

Microplastics Polyvinyl Chloride Interact with Copper and 

Causeo Oxidative Stress Towards Microalgae Chlorella 

vulganis. Journal of Aquatic Toxicology, 216: 105319, 

https://doi.org/10.1016/j.aquatox.2019.105319. 

Gallo F.C., Fossi R., Weber D., Santillo J., Sousa I., Ingram A. Nadal 

D. Romano. (2018). Marine Litter Plastics and Microplastics 

and Their Toxic Chemicals Componens: the Need for Urgent 

Preventive Measure. Journal of Environmental Sciences 

Europe, 30 (13), 1–14., https://doi.org/10.1186/s12302-018-

0139-z. 

Gao F., Li J., Hu J., Sui B., Wang C., Sun C., Li X. and Ju P. (2021). 

The Seasonal Distributuion Characteristics of Microplastics on 

Bathing Beaches Along the Coast of Qingdao, China. Journal 

Science of The Total Environment, 783, 146969, 

https://doi.org/10.1016/j.scitotenv.2021.146969. 

Giacinto F.D., Renzo L.D., Mascilongo G., Notarstefano V., 

Gioacchini G., Giorgini E., Bogdanovic T., Petricevic S., Listes 

E., Brkjaca M., Conti F., Profico C., Zambuchini B., Francesco 

G.D., Giansantre C., Diletti G., Ferri N. and Berti M. (2023). 

Detection of Microplastics, Polymers and Additives in Edible 

Muscle of Swordfish (Xiphias gladius) and Bluefin Tuna 

(Thunus thynnus) Caught in the Mediterrannean Sea. Journal 

of Sea Research, 192, 1–10, 

https://doi.org/10.1016/j.seares.2023.102359. 

Gilmour M.E. and Lavers J.L. (2021). Latex Ballons Do Not Degrade 

Uniformly on Freshwater, Marine and Composting 

Environments. Jorunal of Hazardous Materials, 403, 123629, 

https://doi.org/10.1016/j.jhazmat.2020.123629. 

Hatia Sara L. and Emiyarti. (2021). Microplastic Contamination in 

the Body of Tembang Fish (Sardinella fibriata) in Kendari Bay 

Waters. Journal of Sapa Laut, 6 (2), 123–129, 

https://doi.org/doi:10.33772/jsl.v6i2.19432. 

Hidayati F.D., Aunurohim, Ashuri N.M., Setiawan E., Mulyadi Y., 

Syahroni N., Joesidawati M.I. and Suwarsih. (2023). 

Microplastics Characteristic Found in Gastrointestinal Tract of 

Pelagic and Demersal Fishes In Tuban, East Java. Journal of 

Marine-Earth Science Technology, 4 (1), 9–15, 

https://doi.org/10.12962/j27745449.v4i1.648. 

Hiwari H., Purba N.P., Ihsan Y.N., Yuliadi L.P.S. and Mulyani P.G. 

(2019). Microplastic Debris Condition in Surface Seawater 

Around Kupang and Rote, East Nusa Tenggara Province. 

Journal of Proceedings of the National Seminar of the 

Indonesian Biodiversity Society, 5 (2), 165–171, 

https://doi.org/10.13057/psnmbi/m050204. 

Hotijah S. (2022). Microplastic Content in the Gastrointestinal 

Tract of Commercial Fish from Segara Anakan Waters, Cilacap, 

Central Java. Thesis. General Soedirman University, Central 

Java. 

Huang L., Bui N.N., Meyering M.T., Hamlin T.J. and McCutcheon 

J.R. (2013). Novel Hydrophilic Nylon 6,6 Microfiltration 

Membrane Supported Thin Film Composite Membranes for 

Engi- Neered Osmosis. Journal of Membrane Science, 437, 

141–149, https://doi.org/10.1016/j.memsci.2013.01.046. 

Huang Y. and Xu E.G. (2022). Black Microplastic in Plastic 

Pollution: Undetected and Underestimated. Journal of Water 

Emerging Contaminants and Nanoplastics, 1 (14), 1–7, 

https://doi.org/10.20517/wecn.2022.10. 

Iriani R.T., Rahim N., Izhar M., Difinubun. and Risfany R. (2023). 

Identification of Microplastic Presence in the Digestive Tract 

of Baronang Fish (Siganus Canaliculastus) Caught by Residents 

in Remu River Waters, Sorong City, West Papua. Journal of 

Aquafish Saintek, 3 (1), 1–10. 

Jitkaew P., Pradit S., Noppradit P., Sengloyluan K., Yucharoen M., 

Suwanno P., Tanrattanakul V., Sornplang K., Nitiratsuwan T., 

Krebanathan H., Candran K. and Murugiah K. (2024). 

Microplastics in Estuarine Fish (Arius maculatus) from 

Songkhla Lagoon, Thailand. Journal Regional Studies in Marine 

Science, 69, 1–8, https://doi.org/10.1016/ 

j.rsma.2023.103342. 

Johan Y., Manulu F., Muqsit A., Renta P.P. and Purnama D. (2021). 

Microplastic Analysis of Economical Fish in Segara Bay, 

Bengkulu City. Journal of Enggano, 6 (2), 369–384, 

https://doi.org/10.31186/jenggano.6.2.369–384. 

Jung M.R., Horgen F.D., Orski S.V., Rodriguez V., Beers K.L., Balazs 

G.H., Jones T.T., Work T.M., Brignac K.C., Royer S.J., 

Hyrenbach K.D., Jensen B.A. and Lynch J.M. (2018). Validation 

of ATR FT-IR to Identify of Plastic Marine Debris, Including 

Those Ingested by Marine Organisms. Journal of Marine 

Pollutin Bulletin, 127, 707–716, 

https://doi.org/10.1016/j.marpolbul.2017.12.061. 

Khuyen V.T.K., Le D.V.L., Fischer A.R. and Dornack C. (2021). 

Comparison of Microplastic Pollution in Beach Sediment and 

Seawater at UNESCO Can Gio Mangrove Biosphere Reserve. 

Journal Global Challenges, 5 (11), 1–9, 

https://doi.org/10.1002/gch2.202100044. 

Kontrick A.V. (2018). Microplastics and Human Health: Our Great 

Future to Think About Now. Journal of Medical Toxicology, 14 

(2), 117–119, https://doi.org/10.1007/s13181-018-0661-9. 

Kye H., Kim J., Ju S., Lee J., Lim C. and Yoon Y. (2023). Microplastics 

in Water System: a Review of Their Impacts on the 

Environment and Their Potential Hazards. Journal of Heliyon, 

9, 1–31, https://doi.org/10.1016/ 

j.heliyon.2023.e14359. 

Lambert S., Sinclair C.J., Bradley E.L. and Boxal A.B.A. (2013). 

Journal Science of The Environment, 447, 225–234, 

https://doi.org/10.1016/j.scitotenv.2012.12.067. 

Lolodo D., dan Nugraha W.A. (2019). Microplastics in Pig Fur from 

the Reef Flat of Gili Labak Island, Sumenep. Journal of Marine 

Science and Technology, 12 (2), 112–122, 

https://doi.org/10.21107/jk.v12i2.6267. 

Lusher A.L., McHugh M. and Thompson R.C. (2013). Occurrence 

of Microplastics in the Gastrointestinal Tract of Pelagic and 

Demersal Fish from the English Channel. Journal Marine 

Pollution Bulletin, 67 (1-2), 94–99, 

https://doi.org/10.1016/j.marpolbul.2012.11.028. 

Lutfinor L. (2017). The Use of Liquid Natural Latex for the 

Manufacture of Interlining Fabrics. Journal of Industrial 

Research Dynamics, 28 (2), 76–86, https://doi.org/10.28959/ 

jdpi. v28i2.3210. 

Masura J., Baker G., Foster C. and Arthur. (2015). Laboratory 

Methods for The Analysisof Microplastics in The Marine 

Environment: Recommendation for Quantifying Synthetic 

Particels in Waters and Sediment. NOAA Tehnical 

Memorandum NOS- OR and R-48. Maryland, USA: National 



MICROPLASTICS CONTAMINATION IN THREE SPECIES OF MARINE FISH HARVESTED BY COASTAL LAND TRAWL  9 

Oceanic and Atmospheric Administration (NOAA), 

http://dx.doi.org/10.25607/OBP-604. 

Maulana M.R., Saiful S. and Muchlisin Z.A. (2023). Microplastics 

Contamination tn Two Peripheral Fish Species Harvested from 

a Downstream River. Journal of Environmental Science and 

Management, 9 (3), 389–402, https://doi.org/10.22034/ 

gjesm.2023.02.09. 

Muchlisin Z.A., Fransiska V., Muhammadar A.A.M., Fauzi M. and 

Batubara A.S. (2017). Length-Weight Relationships and 

Condition Factors of the Three Dominant Species of Marine 

Fishes Caught by Traditional Beach Trawl in Ulelhee Bay, 

Banda Aceh City, Indonesia. Journal of Fisheries, 75,142–152, 

https://doi.org/10.1515/cjf-2017-0014. 

Muhib M.I. and Rahman M.M. (2023). Microplatics 

Contamination in Fish Feeds: Characterization and Potential 

Exposure Risk Assessment for Cultivated Fish of Bangladesh. 

Journal of Heliyon, 9, 1–14, https://doi.org/10.1016/ 

|j.heliyon.2023.e19789. 

Narang J., Chauhan N., Singh A. and Pundir C.S. (2011). A Nylon 

Membrane Based Amperometric Biosensor for Polyphenol 

Determination. Journal of Molecular Catalysis B: Enzymatic, 72, 

276–281, https://doi.org/10.1016/j.molcatb.2011.06.016. 

Nor N.H.M. and Obbard J.P. (2014). Microplastic in Singapore’s 

Coastal Mangrove Ecosystem. Journal of Marine Pollution 

Bulletin, 79 (1–2), 278–283, https://doi.org/10.1016/ 

j.marpolbul.2013.11.025. 

Ozgenc E., Keles E. and Yildiz T. (2024). Assessment of biomarker-

based ecotoxic effects in combating microplastic pollution–A 

review. Global NEST Journal, 26(1), 05398. 

https://doi.org/10.30955/gnj.005398. 

Pamungkas N.A.G., Hartati R., Redjeki S., riniatsih I., Suprijanto E., 

Supriyo J. and Widianingsih. (2022). Characteristics of 

Microplastics in Sediments and Seawater at the Estuary of 

Wulan River Demak. Journal of Tropical Marine, 25 (3), 421–

431, https://doi.org/10.14710/jkt.v25i3.14923. 

Pan Z., Liu Q., Sun X., Li W., Zou Q., Cai S. and Lin, H. (2022). 

Widespread Occurrence Of Microplastic Pollution in Open Sea 

Surface Water: Evidence from the Mid-North Pacific Ocean. 

Journal Gondwana Research, 108, 31–40, 

https://doi.org/10.1016/j.gr.2021.10.024. 

Park C.H., Kang Y.K. and Im S.S. (2004). Biodegradability of, 

Cellulose Fabrics. Journal of Applied Polymer Science, 94 (1), 

248–253, https://doi.org/10.1002/app.20879. 

Panjaitan G.G.M., I.Y. Perwira N.P.P. and Wijayanti. (2021). Profile 

of Microplastic Content and Abundance in Red Snapper 

(Lutjanus sp.) Landed at PPI Kedongan, Bali. Journal of Current 

Trends in Aquatic Science, 4 (2), 116–121. 

Pratiwi A.I., Umroh, and Hudatwi M. (2023). Analysis of 

Microplastic Abundance in Fish Landed at Rebo Beach, Bangka 

Regency. Journal of Fisheries, 13 (3), 621–633, 

http://doi.org/10.29303/jp.v13i3.601. 

Prihatin S., Utama M. and Andreiyanti W. (2018). A Review on the 

Rubber Products from Irradiation Vulcanization Natural Latex. 

Journal of Proceedings of the National Seminar on Leather, 

Rubber and Plastics, 3 (1), 19–54. 

Prihatiningsih, Ratnawati P. and Taufik M. (2014). Reproductive 

Biology and Feeding Habits of Petek Fish (Leioghatus 

splenden) in Banten and Surrounding Waters. Journal of 

BAWAL Widya Capture Fisheries Research, 6 (3), 1–8, 

tp://dx.doi.org/10.15578/bawal.7.1.2015.1-8. 

Purba N.P., Handyman D.I.W., Pribadi T.D., Sakti A.D. and 

Pranowo W.S. (2019). Marine debris in Indonesia: A review of 

research and status. Journal of Marine Pollution, 146, 134–

144, https://doi.org/10.1016/j.marpolbul.2019.05.057. 

Purnama D., Johan Y., Wilopo M.D., Renta P.P., Sinaga J.M., Yosefa 

J.M., Marlina H. Suryanita A., Pasaribu H.M. and Median K. 

(2021). Analysis of Microplastics in the Gastrointestinal Tract 

of Tuna (Eythynus affinis) Caught by Fishermen at Baai Island 

Fishing Port, Bengkulu City. Jurnal of Enggano, 6 (1), 110–124, 

https://doi.org/10.31186/ 

jenggano.6.1.110-124. 

Qiao R., Lu K., Deng Y., Ren H. and Zhang Y. (2019). Combined 

Effects of Polystyrene Micriplastics and Natural Organic 

Matter on the Accumulation and Toxicity of Copper in 

Zebrafish. Journal Science of The Total Environment, 682, 

128–137, https://doi.org/10.1016/j.scitotenv.2019.05.163. 

Rochman C.M., Tahir A., Williams S.L., Baxa D.V., Lam R., Miller F 

J.T. Teh, Werolilangi S. and The S.J. (2015). Antropogenic 

Debris in Seafood: Plastic Debris and Fiber from Textiles in 

Fish and Bivalves Sold for Human Comsumption. Journal of 

Scientific Reports, 5, 1–10, https://doi.org/10.1038/ 

srep14340. 

Rodrigues J.P., Duarte A.C., Santos-Echeandia J., dan Richa-Santos 

T. (2019). Significant interactions between microplastics and 

POPs in the Marine Environment. Trends in Analytical 

Chemistry, 111, 252–260, https://doi.org/10.1016/ 

j.trac.2018.11.038. 

Rossatto A., Arlindo M.Z.F., Morais M.S.D., Souza T.D.D. and 

Ogrodowsli C.S. (2023). Microplastics in Aquatic System: A 

Review of Occurrence, Monitoring and Potential 

Environmental Risk. Journal Environmental Advances, 13, 1–

19, https://doi.org/10.1016/j.envadv.2023.100396. 

Salsabila E. Indrayanti. and Widiaratih R. (2022). Characterization 

of Microplastics in the Waters of Central Island, Karimunjawa. 

Journal of Oceanography, 4 (4), 99–108, 

https://doi.org/10.14710/buloma.v11i1.30189. 

Schwarzer M., Brehm J., Vollmer M., Jasinski J., Xu C., Zainuddin 

S., Fro€hlich T., Schott M., Greiner A., Scheibel T. and Laforsch 

C. (2022). Shape, Size, and Polymer Dependent Effects of 

Microplastics on Daphnia magna. Journal of Hazardous 

Materials, 426, 128136, https://doi.org/10.1016/ 

j.jhazmat.2021.128136. 

Seprandita C.D., Suprijanto J. and Ridlo A. (2022). Microplastic 

Abundance in the Waters of the Residential Zone, Tourism 

Zone, and Protection Zone of the Karimun Islands, Jepara. 

Journal of Marina Oceanography Bulletin, 11 (1), 111–122, 

https://doi.org/10.14710/buloma.v11i1.30189 

Sewwandi M., Amarathunga A.A.D., Wijesekara H., Mahatantila 

K., and Vithanage M. (2022). Contamination and Distribution 

of Buried Microplastics in Sarakkuwa Beach Ensuing. The MV 

X-Press Pearl Maritime Disaster in Sri Lankan Sea. Journal of 

Marine Pollution Bulletin, 184, 114074, https://doi.org/ 

10.1016/j.marpolbul.2022.114074. 

Singh A. and Nagabhooshanam Ν. (2024). Exploring the 

Ecotoxicological Effects and Mitigation Strategies for 

Microplastics Pollution in Aquatic Ecosystems. Global NEST 

Journal, 26, 1–12. https://doi.org/10.55555/gnj.05938. 

Sulistyo E.N., Rahmawati S., Putri R.A., Arya N., and. Eryan Y.A. 

(2020). Identification of the Existence and Type of 

Microplastic in Code River Fish, Special Region of Yogyakarta. 



10  FARADILLA et al. 

Journal of Eksakta, 1 (1), 85–91, https://doi.org/10.20885/ 

EKSAKTA.vol1.iss1.art13. 

Suprijanto J., Senduk J.L. and Makrima D.B. (2020). Microplastics 

in Loligo sp. and Rastrelliger sp. from TPI Tambak Lorok 

Semarang. Journal of Oceanography Bulletin of Marina, 10 (3), 

3–38, https://doi.org/0.14710/buloma.v10i3.38964 

Suriyanto Amin B. and Nedi S. (2020). Distribution of Microplastics 

in Seawater on the West Coast of Karimun Island, Riau Islands 

Province. Journal of Periodic Fisheries Hatchery 48 (3), 1–8, 

http://dx.doi.org/10.31258/ 

terubuk.48.3.613-620. 

Sutkar P.J., Gadewar R.D. and Dhulap V.P. (2023). Recent Trends 

in Degradation of Microplastics in the Environment: a State of 

the Art Review. Journal of Hazardous Materials Advances, 11, 

1-17, https://doi.org/10.1016/j.hazadv.2023.100343. 

Takarina N.D., Purwiyanto A.I.S., Rasud A.A., Arifin A.A. and Suteja 

Y. (2022). Microplastic Abundeance and Distribution in 

Surface Water and Sediment Colledted from the Coastal Area. 

Journal of Environmental Science and Management, 8 (2), 

183–196, https://doi.org/10.22034/GJESM.2022.02.03. 

Trivantira N.S., Fitriyah and Ahmad M. (2023). Identification of 

Microplasma Polymer Types in Tongkol Lisong (Auxis rochel) 

in Damas Prigi Beach, Trenggalek Regency, East Java. Journal 

of Natural Biology, 2 (1), 19–23, https://doi.org/ 

10.55719/Binar.2023.2.1.19-23. 

Turner A., Williams T. and Pitchford T. (2021). Transport, 

Weathering and Pollution of Plastic from Container Losses at 

Sea: Observations From Spillage of Inkjet Cartridges in the 

North Atlantic Ocean. Journal of Environmen Pollution, 284, 

117131, https://doi.org/10.1016/j.envpol.2021.117131 

Wang Q., Shan E., Zhang B., Teng J., Wu D., Yang X., Zhang C., 

Zhang W., Sun X., and Zhao J. (2020). Microplastic Pollution in 

Intertidal Sediments Along the Voastline of China. Journal of 

Environmental Pollution, 263, 114428, https://doi.org/ 

10.1016/j.envpol.2020.114428 

Wang Q., Li J., Zhu X., Sun C., Teng J., Chen L., Shan E. and Zhao J. 

(2022). Microplastics in Fish Meals: an Exposure Route for 

Aquaculture Animals. Journal of Science oh The Tptal 

Environment, 807, 1–14, https://doi.org/10.1016/ 

j.scitotenv.2021.151049. 

Wang Z., Cheng M., Zhang L., Wang K., Yu X., Zheng Z. and Zheng 

R. (2018). Sorption Behaviors of Phenanthrene on the 

Microplastics Identified in a Mariculture Farmi in Ziangshan 

Bay, Southeastern Cina. Journal of Science of The Total 

Environmental, 628, 1617–1626, https://doi.org/10.1016/ 

j.scitotenv.2018.02.146. 

Walkinshaw C., P.K. Lindeque R. Thompson T. Tolhurst M. Cole. 

(2020). Microplastics and seafood: lower trophic organisms at 

highest risk of contamination. Journal of Ecotoxicology and 

Environmental Safety, 190, 1–19, 

https://doi.org/10.1016/j.ecoenv.2019.110066. 

Widianarko B. and Hantoro I. (2018). Microplastics in Seafood 

from the North Coast of Java. Publisher of Soegijapranata 

Catholic University, Semarang. 

Yuan W., Liu X., Wang W., Di M. and Wang J. (2019). Microplastic 

Abudance, Distribution and Composition in Water, Sediment, 

and Wild Fish form Poyang Lake, China. Journal of 

Ecotoxicology and Environmental Safety, 170, 180–187, 

https://doi.org/10.1016/j.ecoenv.2018.11.126. 

Yuan Z., Nag R. and Cummins E. (2022). Human Health Concerns 

Regarding Microplastics in the Aquatic Environment-From 

Marine to Food System. Journal of The Total Environment, 

823, 1–19, https://doi.org/10.1016/j.scitotenv.2022.153730. 

Zhang S., Zhang W., Ju M., Qu L., Chu X., Huo C. and Wang J. 

(2022). Distibution Characteristics of Microplastics in Surface 

and Subsurface Antarctic Seawater. Journal Science of the 

Total Environment, 838, 156051, https://doi.org/10.1016/ 

j.scitotenv.2022.156051. 

Zhang L., Liu J., Cheng Z., Xie Y., Zhang Y., Jiang W., Jiang Z. (2023). 

Ecological toxicity of microplastics, aluminum and their 

combination to ectomycorrhizal fungi (Lactarius delicious). 

Global NEST Journal, 25(8), 156–166. 

https://doi.org/10.30955/gnj.005172. 

Zhao Y., Liu S. and Xu H. (2023). Effects of Microplastic and 

Engineered Nanomaterials on Inflammatory Bowel Disease: a 

Review. Journal of Chemosphere, 326, 138–486, 

https://doi.org/10.1016/j.chemosphere.2023.138486. 

Zhao J., Ran W., Teng J., Liu Y, Liu H., Yin X., Cao R. and Wang Q. 

(2018). Microplastic Pollution in Sediments from the Bohai 

Sea and the Yellow Sea, China. Journal Science of Total 

Environment, 641, 637–645, https://doi.org/10.1016/ 

j.scitotenv.2018.05.346. 

Zhao X., Wang J., Leung K.M.Y. and Wu F. (2022). Color: an 

Important but Overlooked Factor for Plastic Photoaging and 

Microplastic Formation. Journal of Environmental Science and 

Technology, 56, 9161–9163, https://doi.org/ 

10.1021/acs.est.2c02402. 

https://doi.org/10.1016/j.scitotenv.2018.02.146
https://doi.org/10.1016/j.scitotenv.2018.02.146
https://doi.org/10.1016/j.ecoenv.2019.110066
https://doi.org/10.1016/j.ecoenv.2018.11.126
https://doi.org/10.1016/j.scitotenv.2022.153730
https://doi.org/10.1016/j.scitotenv.2022.156051
https://doi.org/10.1016/j.scitotenv.2022.156051
https://doi.org/10.1016/j.chemosphere.2023.138486
https://doi.org/10.1016/j.scitotenv.2018.05.346
https://doi.org/10.1016/j.scitotenv.2018.05.346
https://doi.org/10.1021/acs.est.2c02402
https://doi.org/10.1021/acs.est.2c02402

