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 Every year, millions of tons of plastic contaminate marine ecosystems, disrupting 

the natural balance and endangering marine life. Marine debris, especially plastic, 

is exposed to sunlight and repeated physical activities in the ocean, eventually 

breaking down into microscopic particles known as microplastics. This research 

aims to identify the presence of microplastics in fish and seawater at Air Tawar 

Coast, Padang City, Indonesia, based on their shapes, colors, and sizes. Seawater 

samples were collected at 3 stations using purposive random sampling along the 

direction of net trawling. Water samples were collected using a plankton net and 

filtered horizontally at the sea surface. Fish samples were obtained from the 

catches of fishermen, using trawl net (maelo pukek). The fish sampled were Selar 

and Kembung fish. Microplastics found in seawater and fish exhibited various 

shapes, including fibers, films, fragments, and pellets, with pellets and granules 

being the most dominant shapes. The colors of microplastics found in this study 

were black, brown, red, orange, blue, yellow, green, and purple, with dark colors 

(black and brown) being the most dominant. The abundance of microplastics at 

station 1 was 140.12 particles/m3, at station 2 was 151.27 particles/m3, and at 

station 3 was 129.61 particles/m3. The number of microplastic particles found in 

Kembung was higher than in Selar. On average, Selar fish contained 228 

particles/individual, while Kembung fish contained an average of 267.5 

particles/individual. The smallest particle size was found in pellet form, with a 

size of 8.12 µm, while the largest particle size was found in film form, measuring 

174.56 µm. 
 

                                                                        Copyright ©2024 Journal of Marine Biotechnology and Immunology. 

1. Introduction 

Marine pollution caused by plastic waste is a serious 

and increasingly urgent global issue. Every year, millions of 

tons of plastic contaminate marine ecosystems, disrupting the 

natural balance and endangering marine life (Nurul et al., 

2022). This phenomenon is inevitable as the population 

grows and human activities increase waste production, 

especially plastic, every year.  According to Subekti (2010), 

marine pollution begins with littering, which directly affects 

the health and cleanliness of the surrounding environment. 

When it rains, the waste is carried into water bodies, 

increasing the river's water discharge. This causes the trash to 

be swept by the current toward the river mouth and eventually 

carried to the sea. 

Microplastics are tiny plastic particles, typically 

measuring <5 mm in size or even as small as dust particles 

(Sutan Haji et al., 2021). The small-sized microplastics that 

tend to float in these waters are likely to be consumed by 

marine organisms such as fish, shrimp, squid, and others. 

Organisms contaminated with microplastics experience 

damage to their digestive tracts (stomach, intestines, and 

gills) and an increased potential for mortality. Accumulation 

of microplastics in the bodies of these organisms can lead to 

physical and chemical damage such as internal organ damage 

and digestive tract blockage. 

The city of Padang has a coastline stretching 

approximately 73.65 km in length as of 2021, encompassing 

an ocean area of approximately 72,000 hectares with 19 small 

islands (Driptufany et al., 2022). The presence of coastal 

areas in Padang has led to a significant portion of the city's 

population engaging in fishing as their profession. 

Consequently, there is a high level of interest among the 

residents of Padang in consuming fish, as they can easily 

access fresh catches. The population growth in the city of 

Padang is increasing annually, accompanied by various 

activities conducted by its residents, such as industrial waste 
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disposal, agriculture, and indiscriminate household activities. 

The consequence of this trend is the escalating water 

pollution in the vicinity of Padang. 

This study focuses on the characteristics and 

abundance of microplastics at Air Tawar coast, Padang City. 

The main aspects examined include the shapes of 

microplastics found in fish and seawater samples, the colors 

of these microplastics, and their overall abundance in the 

area. The findings from this study are expected to provide 

valuable information about the condition of microplastics at 

the waters and serve as supporting data for related research in 

the future. 

 

2. Material and methods 

2.1. Materials 

The material taken and analyzed in this study 

comprises fish and seawater collected from the area of Air 

Tawar Coast, Padang, West Sumatra. 

2.2. Methods 

2.2.1. The collection of seawater samples 

The determination of sampling points was 

conducted at 3 three different locations/stations using the 

purposive random sampling method along the direction of the 

trawl net retrieval. Seawater samples were collected using a 

plankton net. Seawater samples were collected horizontally 

by filtering water using a plankton net with a diameter of 20 

cm and a mesh size of 25 µm. The net was towed through the 

water surface by a moving vessel at a speed of 2-3 knots along 

a distance of 100 m. Samples from the surface of the seawater 

at each station were collected in an amount of 250 mL using 

a plankton net with a mesh size of 25 µm. After filtering all 

the water, the plankton net was rinsed with distilled water to 

ensure that all microplastic samples entered the funnel and 

were not left in the net (Hanif et al., 2021). The filtered results 

were transferred into sample bottles and placed in a coolbox 

to maintain sample integrity and prevent damage. 

2.2.2. The collection of fish samples 

The fish samples were obtained from the catches of 

fishermen using the traditional method called "maelo pukek" 

(net hauling/trawl net). Maelo pukek is a fishing activity 

carried out by coastal fishermen. Fishermen cast nets at a 

distance of approximately 250-300 m from the shoreline, and 

then the nets are collectively pulled toward the shore by a 

group of 10-15 people. From the catch, two randomly 

selected fish species, Selar and Kembung, were chosen, and 

three fish were sampled from each species with 

approximately the same weight of 125g. After that, the 

samples were collected, labeled, and stored in a coolbox 

during transport to the laboratory. 

2.2.3. The microplastic extraction from seawater samples 

The seawater samples obtained from each station 

were poured into a 250 mL glass beaker. Subsequently, 10 

mL of 30% H2O2 was added, and the mixture was stirred for 

5 mins using a hot plate and magnetic stirrer at 70°C with a 

speed of 180 rpm. Then, a solution of 10 mL FeSO4.7H2O 

(0.05M) was added, and the mixture was stirred for another 

30 mins. Next, 10 mL of 30% NaCl solution was added, and 

the mixture was stirred for an additional 30 mins. The sample 

solution was filtered using a vacuum pump and dried on 

Whatman filter paper overnight. The dried samples were then 

analyzed for shape and quantity using a microscope (Suryati 

et al., 2020). 

2.2.4. The microplastic extraction from fish samples 

The fish were dissected, and their digestive tracts 

(intestines and stomach) were extracted. Subsequently, the 

gills and digestive tracts were submerged in a 10% KOH 

solution until completely covered (approximately 3 times the 

volume of the tissue) to digest the fish's digestive system 

(Yudhantari et al., 2019). The container was then covered 

with aluminum foil and incubated at 60°C for 24 hours. Next, 

the samples were digested using a 30% H2O2 solution, 

approximately 5 mL, for 24 hours at room temperature. The 

digestion process was considered complete when the samples 

became clear. Afterward, the water from the fish samples was 

collected and filtered using Whatman No. 42 filter paper. The 

filter paper containing the samples was then placed in a petri 

dish for identification under a microscope (Yona et al., 2020). 

2.2.5. The abundance of microplastics 

The abundance of microplastics can be calculated by 

determining the number of microplastic particles found in the 

water sample, considering the total volume of water filtered. 

According to Immanuel et al. (2022), the abundance of 

microplastics in seawater can be calculated using the formula: 

𝑀𝑖𝑐𝑟𝑜𝑝𝑙𝑎𝑠𝑡𝑖𝑐 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑀𝑖𝑐𝑟𝑜𝑝𝑙𝑎𝑠𝑡𝑖𝑐𝑠 (𝑝𝑎𝑟𝑡𝑖𝑐𝑙𝑒𝑠)

𝐹𝑖𝑙𝑡𝑒𝑟𝑒𝑑 𝑊𝑎𝑡𝑒𝑟 𝑉𝑜𝑙𝑢𝑚𝑒 (𝑚3)
 

Filtered water volume (m3) =  

πr2 × The swept area of the plankton net (m) 

 

Given: 

The swept area of the plankton net = 100 m 

r = 10 cm = 0.1 m 

 

Therefore, 

Filtered water volume (m3) =  

πr2 × The swept area of the plankton net (m) 

   = 3.14 × 0.01 m2 × 100 m 

   = 3.14 m3 

 

3. Results 

3.1. Visually identify microplastic particles 

The results of visual observations under a 

microscope of microplastics can be distinguished based on 

their shape and color (Figure 1). There are 4 types of 

microplastics found, including fragments, pellets, films, and 

fibers. Each microplastic has its own distinct shape and 

characteristics. Fiber-type microplastics have elongated 

shapes like threads or fibers, typically originating from 

fishing nets and are commonly found in coastal areas due to 

the activities of coastal communities engaged in fishing. 

Film-type microplastics typically appear as thin sheets. 

Pellet-type microplastics are small, round, and usually black 

in color. Fragment-type microplastics have irregular shapes 

resembling shards of glass with sharp edges and a hard 

texture. 

 

 
Figure 1. Identification of microplastics based on the shape of 

(a) fiber, (b) fragment, (c) film, (d) pellet 

a b 

c d 
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In Figure 2, various colors of microplastics found in 

the waters of Air Tawar Coast and in fish caught around the 

coastal waters are depicted. The colors found include black, 

brown, red, orange, blue, yellow, green, and purple. 

 

 

 

 

 
Figure 2. Microplastic Identification Based on Color: (a) 

Blue,(b) Brown,(c) Green,(d) Black,(e) Yellow,(f) Red,(g) 

Purple,(h) Orange 

 

3.2. Number of microplastic particles 

3.2.1 Percentage of the number of microplastic particles in 

sea water based on shape 

In Figure 3, it is shown that pellet-shaped 

microplastic particles are more dominant compared to other 

microplastic shapes, accounting for 30% of the total amount, 

slightly higher than fragments, which make up about 28%. 

Ranking third, fibers contribute around 24% of the total. 

Meanwhile, the least found shape in the waters of Air Tawar 

Coast is film, comprising approximately 18% of the overall 

samples. 

 
Figure 3. Percentage of microplastic particles in seawater 

from the three stations at Air Tawar Coast based on the shape 

 

3.2.2 percentage of the number of microplastic particles in sea 

water based on color 

Figure 4 shows that the most dominant color of 

microplastics is black, accounting for 33% of the total. This 

is followed closely by brown, which makes up 29%. Red 

comes next with 15%, orange at 13%, blue at 4.5%, yellow at 

2%, and the least common colors are green and purple, at 

0.7% and 0.6%, respectively. 

 
Figure 5. Percentage of Microplastic Particles in the Gills of 

Selar and Kembung Fish Species by Shape 

 

3.2.3 Percentage of the number of microplastic particles in 

fish gills based on color 

Figure 6, shows that the most dominant color of 

microplastics is black, accounting for 43% of the total. This 

is followed by brown at 34%, orange at 12%, red at 7%, 

yellow at 2%, blue at 2%, and the least found colors are green 

and purple, both at 0%. 

 
Figure 6. Percentage of Microplastic Particles in the Gills of 

Selar and Kembung Fish Species by Color 

 

3.2.4 Percentage of the number of microplastic particles in 

fish digestion based on shape 

In Figure 7, it is shown that fragment-shaped 

microplastic particles dominate other shapes, accounting for 

37% of the total microplastics, followed by pellets at 33%. 

Ranking third, films make up about 18% of the total. 

Meanwhile, the least found shape in the digestive systems of 

Selar and Kembung fish is fiber, comprising about 13% of the 

overall samples. 

 
Figure 7. Percentage of microplastic particles in the digestive 

systems of Selar and Kembung fish species by shape 

 

a b 

c d

d 

e f 

g h 
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3.2.5 Percentage of the number of microplastic particles in 

fish digestion based on color 

Figure 8, shows that the most dominant color of 

microplastics is brown, accounting for 39% of the total. This 

is followed closely by black at 38%. Orange makes up 12%, 

red 7%, yellow 2%, blue 1%, and the least common colors are 

green and purple, both at 0%.  

3.3. Abundance of microplastics in sea water  

The results of microplastic abundance shown in 

Figure 9 indicate that the highest abundance of microplastics 

is at station 2, with 151.27 particles/m3. Station 1 has the 

second highest abundance at 140.13 particles/m3, while 

station 3 has the lowest abundance, with 129.62 particles/m3. 

 

 
Figure 8. Percentage of microplastic particles in the digestive 

systems of Selar and Kembung fish species by color.

 
Figure 9. Distribution of microplastics in sea water 

 

4. Discussion 

4.1. The presence of microplastics in sea water 

The high microplastic content in the waters of Air 

Tawar can be attributed to the sampling being carried out 

during the rainy season. This is supported by Mardiyana and 

Kristiningsih (2020), who state that microplastics tend to 

reach their peak abundance during the rainy season, when 

coastal areas receive water flow from rivers carrying plastic 

fragments through the coastal. The high accumulation of 

microplastics in these waters can also be attributed to the 

sampling locations being close to residential areas and fishing 

activities. 

Pellet and fragment-shaped microplastics are the 

most frequently found types compared to fibers and films. 

Water samples were collected using a plankton net, which 

was dragged horizontally for 100 m at the surface of the 

seawater. Therefore, pellet-shaped microplastics dominate 

the waters of Air Tawar Coast because this type of 

microplastic has a low density, making it easily carried by 

currents and able to float on the water's surface (Seprandita et 

al., 2022). The location of seawater sample collection near 

coastal residential areas allows for the frequent occurrence of 

fragment-type microplastics. This is due to the habit of 

residents disposing of waste into rivers, which then flows into 

the sea and breaks down into small pieces, forming fragments 

(Sandra and Radityaningrum, 2021). 

The colors of microplastics found in the water 

include black, brown, red, orange, yellow, blue, green, and 

purple. Black-colored microplastics dominate the water 

because they are believed to originate from black plastic bags 

commonly used by people in their daily lives. It is estimated 

that these microplastics absorb a lot of contaminants (Ibrahim 

et al., 2023). Meanwhile, brown-colored microplastics are 

generally particles that have been exposed to UV rays for a 

long time and may contain pollutants such as PCBs and 

PAHs. 

4.2. The presence of microplastics in fish 

The number of microplastics detected in the 

digestive systems and gills of Selar and Kembung fish differs. 

The total number of microplastic particles found in the gills 

of Kembung fish is higher than in Selar fish. This difference 

in microplastic quantity may be due to differences in their 

feeding patterns and food preferences. Kembung, which 

primarily feeds on plankton, tends to ingest microplastics 

carried by small microplankton in the water (Sandra and 

Radityaningrum, 2021), while Selar, which tends to consume 

larger and more diverse food items such as small fish and 

other marine organisms, may ingest fewer microplastics 

(Amin et al., 2024). 

The presence of microplastics in the gills of fish is 

caused by several factors, one of which is the respiratory 

process of the fish itself. The gills function as respiratory 

organs in fish, where water flows through them to extract the 

oxygen needed for respiration. This is supported by Su et al. 

(2019), who state that gills can become a site for the 

accumulation of microplastics because they serve as entry and 

exit points for water during the respiratory process. 

The presence of microplastics in the digestive 

systems of marine organisms can be attributed to the 

contamination of the waters of Air Tawar Coast, as it is 

located near the river estuary. Additionally, this is suspected 

to occur because Selar and Kembung fish are categorized as 
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carnivores, feeding on larvae, plankton, and small fish. These 

small fish are believed to have been contaminated with 

microplastics, thereby indirectly causing Selar and Mackerel 

fish to consume prey that is contaminated with microplastics. 

This statement is supported by Yona et al. (2020), who state 

that the ingestion of microplastics by aquatic organisms 

occurs because these small plastic particles can be swallowed 

when fish are feeding. 

The most dominant forms of microplastics found in 

the gills and digestive systems of fish are fragments and 

pellets. Fragment-type microplastics have irregular structures 

with sharp edges, usually originating from strong plastic 

polymers such as pieces of drinking bottles, PVC pipes, and 

other food packaging materials (Ridlo et al., 2020). Pellet-

type microplastics can originate from materials used in 

household activities, such as wastewater containing plastic 

pellets (Hiwari et al., 2019). 

The colors of microplastics found in the digestive 

organs and gills of Selar and Kembung fish exhibit 

similarities in color variation, including black, brown, red, 

orange, yellow, blue, green, and purple. However, in the gills, 

no green color was detected. The most dominant color in the 

gills is black, accounting for 43%, while in the digestive 

organs, the most dominant color is brown, comprising 39%. 

4.3. Microplastic size 

 The sizes of microplastics found in the waters of Air 

Tawar Coast and marine organisms vary considerably. The 

smallest particle size was found in pellet form, measuring 

8.12 µm, while the largest particle size was found in film 

form, measuring 174.56 µm. Differences in microplastic sizes 

can also be attributed to natural processes such as the physical 

and chemical degradation of large plastics into smaller 

fragments, which is one of the main factors affecting 

microplastic size. Microplastic size is also influenced by 

fragmentation processes occurring in the water. The longer 

the fragmentation process, the smaller the size of the 

microplastics (Avio et al., 2015). 

4.4. Abundance of microplastics in seawater 

 The abundance of microplastics in seawater ranges 

from 129.62 - 151.27 particles/m3 with an average abundance 

of 140.34 particles/m3, which can be categorized as high. In 

several studies, the abundance of microplastics found in 

various locations falls within lower ranges, such as in the 

study by Sainio et al. (2021) with an average microplastic 

abundance of 16.2 particles/m3, and in the study by Salsabila 

et al. (2023) where the range of microplastic abundance is 

21.53 – 46.97 particles/m3. Therefore, the abundance of 

microplastics on the coast of Air Tawar coast can be 

considered relatively high in the context of microplastic 

research in aquatic environments. There are no global 

standards to determine whether microplastic abundance is 

high, moderate, or low. The abundance of microplastics 

depends greatly on pollutant sources and the characteristics 

of the research location (Fadhilah et al., 2023). The 

abundance of microplastics at all three stations has a similar 

range of values. This is believed to be due to the distribution 

of microplastics influenced by current conditions and inputs 

from land (Ayuingtyas et al., 2019). 

 

5. Conclusions 

The observations of microplastics revealed diverse 

forms, including fibers, films, fragments, and pellets. In 

seawater, the most dominant form of microplastics is pellets, 

while in the gills and digestive organs of fish, the most 

dominant form is fragments. The colors of microplastics 

found in this study include black, brown, red, orange, blue, 

yellow, green, and purple. In the waters of Air Tawar Coast 

and in fish, dark colors (black and brown) are more dominant 

compared to other colors. The abundance of microplastics 

was measured at 140.12 particles/m3 in station 1, 151.27 

particles/m3 in station 2, and 129.61 particles/m3 in station 3.  

The abundance of microplastics in Air Tawar coastal can be 

categorized as quite high.  

 

Ethics approval 

No permits were required. 

 

Data availability statement 

The data that support the findings of this study are 

available from the corresponding author, upon reasonable 

request. 

 

Author contributions 

YRA : sample image collection, water quality 

sampling collection. BY and MII : research ideas, supervising 

and writing 

 

Funding  

No funding available 

 

Acknowledgments 

I would like to state my special thanks of 

gratefulness to Diponegoro University. 

 

Declaration of competing interest  

The authors declare that they have no known 

competing financial interests or personal relationships that 

could have appeared to influence the work reported in this 

paper 

 

Referrences 

Amin, M. F., Syahdan, M., & Yuliyanto, Y. 2024. Analisis 

Kandungan Mikroplastik pada Ikan Pelagis dan 

Demersal yang Didaratkan di Pelabuhan Perikanan 

Banjar Raya Banjarmasin Provinsi Kalimantan 

Selatan. Marine Coastal Small Islands Journal-

Jurnal Ilmu Kelautan. 7(1): 1-10.  

Avio, C. G., Gorbi, S., & Regoli, F. 2015. Experimental 

development of a new protocol for extraction and 

characterization of microplastics in fish tissues: First 

observations in commercial species from Adriatic 

Sea. Marine Environmental Research. 111: 18-26. 

https://doi.org/10.1016/j.marenvres.2015.06.014 

Ayuingtyas, W. C., Yona, D., Julinda, S. H., & Iranawati, F. 

2019. Kelimpahan mikroplastik pada perairan di 

banyuurip, Gresik, Jawa Timur. JFMR. 3(1): 41-45. 

https://doi.org/10.21776/ub.jfmr.2019.003.01.5 

Driptufany, D. M., Kusuma, A., & Guvil, Q. 2022. Pemetaan 

Sebaran Lahan Terbangun di Kawasan Sempadan 

Pantai Kota Padang Menggunakan Citra Resolusi 

Tinggi. EL-JUGHRAFIYAH. 2(2): 87-92. 

http://dx.doi.org/10.24014/jej.v2i2.18738 

Fadhilah, W., Sofiana, M. S. J., Safitri, I., & 

Kushadiwijayanto, A. A. 2023. Kelimpahan 

Mikroplastik di Perairan Pulau Temajo Mempawah 

Kalimantan Barat. Jurnal Laut Khatulistiwa. 6(3): 

11. https://doi.org/10.26418/lkuntan.v6i3.64222 

Hanif, K. H., Suprijanto, J., & Pratikto, I. 2021. Identifikasi 

Mikroplastik di Muara Sungai Kendal, Kabupaten 

Kendal. Journal of Marine Research. 10(1): 6. 

https://doi.org/10.14710/jmr.v9i2.26832 

https://doi.org/10.1016/j.marenvres.2015.06.014
https://doi.org/10.21776/ub.jfmr.2019.003.01.5
http://dx.doi.org/10.24014/jej.v2i2.18738
https://doi.org/10.26418/lkuntan.v6i3.64222
https://doi.org/10.14710/jmr.v9i2.26832


Azzahra et al. 2024. Microplastic Content in Fish and Sea Water..……. 

Hiwari, H., Purba, N. P., Ihsan, Y. N., Yuliadi, L. P., & 

Mulyani, P. G. 2019. Kondisi sampah mikroplastik 

di permukaan air laut sekitar Kupang dan Rote, 

Provinsi Nusa Tenggara Timur. Prosiding Seminar 

Nasional Masyarakat Biodiversitas Indonesia. 5(2): 

165-171.  

Ibrahim, F. T., Suprijanto, J., & Haryanti, D. 2023. Analisis 

Kandungan Mikroplastik pada Sedimen di Perairan 

Semarang, Jawa Tengah. Journal of Marine 

Research. 12(1): 7. 

https://doi.org/10.14710/jmr.v12i1.36506 

Mardiyana, & Kristiningsih, A. 2020. Dampak Pencemaran 

Mikroplastik di Ekosistem Laut terhadap 

Zooplankton. Jurnal Pengendalian Pencemaran 

Lingkungan. 2(1): 29-36. 

https://doi.org/10.35970/jppl.v2i1.147 

Nurul, N., Endah Anisa, R., Mai, S., Rita, H., Friyuanita, L., 

& Giovanni, O. 2022. Sosialisasi bahaya sampah 

plastik terhadap ekosistem laut bagi remaja Desa 

Ujong Pulau Rayeuk, Aceh Selatan J-ABDI: Jurnal 

Pengabdian kepada Masyarakat. 2(2): 3855-3862. 

https://doi.org/10.53625/jabdi.v2i2.2628 

Sainio, E., Lehtiniemi, M., & Setälä, O. 2021. Microplastic 

ingestion by small coastal fish in the northern Baltic 

Sea, Finland. Mar Pollut Bull. 172: 112814. 

https://doi.org/10.1016/j.marpolbul.2021.112814 

Salsabila, S., Indrayanti, E., & Widiaratih, R. 2023. 

Karakteristik Mikroplastik Di Perairan Pulau 

Tengah, Karimunjawa. Indonesian Journal of 

Oceanography. 4(4): 10. 

https://doi.org/10.14710/ijoce.v4i4.15420 

Sandra, S. W., & Radityaningrum, A. D. 2021. Kajian 

Kelimpahan Mikroplastik di Biota Perairan. Jurnal 

Ilmu Lingkungan. 19(3): 11. 

https://doi.org/10.14710/jil.19.3.638-648 

Seprandita, C. W., Suprijanto, J., & Ridlo, A. 2022. 

Kelimpahan Mikroplastik di Perairan Zona 

Pemukiman, Zona Pariwisata dan Zona 

Perlindungan Kepulauan Karimunjawa, Jepara. 

Buletin Oseanografi Marina. 11(1): 12. 

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

Su, L., Deng, H., Li, B., Chen, Q., Pettigrove, V., Wu, C., & 

Shi, H. 2019. The occurrence of microplastic in 

specific organs in commercially caught fishes from 

coast and estuary area of east China. Journal of 

Hazardous Materials. 365: 716-724. 

https://doi.org/10.1016/j.jhazmat.2018.11.024 

Subekti, S. 2010. Pengelolaan Sampah Rumah Tangga 3R 

Berbasis Masyarakat. Prosiding Seminar Sains 

Nasional dan Teknologi. 1(1). 

http://dx.doi.org/10.36499/psnst.v1i1.326 

Suryati, I., Leonardo, R., Risky, A., Ageng, P., Addauwiyah, 

R., & Hasibuan, N. 2020. Analisa jenis, bentuk dan 

kelimpahan mikroplastik di Sungai Sei Sikambing 

Medan Jurnal Sains dan Teknologi Jurnal Keilmuan 

dan Aplikasi Teknologi Industri. 20. 

https://doi.org/10.36275/stsp.v20i2.270 

Sutan Haji, A. T., Rahadi Widiatmono, J. B., & Firdausi, N. 

T. 2021. Analisis Kelimpahan Mikroplastik Pada 

Air Permukaan di Sungai Metro, Malang. Jurnal 

Sumberdaya Alam dan Lingkungan. 8(2): 11. 

https://doi.org/10.21776/ub.jsal.2021.008.02.3 

Yona, D., Maharani, M. D., Cordova, M. R., Elvania, Y., & 

Dharmawan, I. W. E. 2020. Analisis mikroplastik di 

insang dan saluran pencernaan ikan karang di tiga 

pulau kecil dan terluar Papua, Indonesia: kajian 

awal. Jurnal Ilmu dan Teknologi Kelautan Tropis. 

12(2): 495-505.  

 

https://doi.org/10.14710/jmr.v12i1.36506
https://doi.org/10.35970/jppl.v2i1.147
https://doi.org/10.53625/jabdi.v2i2.2628
https://doi.org/10.1016/j.marpolbul.2021.112814
https://doi.org/10.14710/ijoce.v4i4.15420
https://doi.org/10.14710/jil.19.3.638-648
https://doi.org/10.14710/buloma.v11i1.30189
https://doi.org/10.1016/j.jhazmat.2018.11.024
http://dx.doi.org/10.36499/psnst.v1i1.326
https://doi.org/10.36275/stsp.v20i2.270
https://doi.org/10.21776/ub.jsal.2021.008.02.3

