
 Received: 08 November 2025 Revised: 15 November 2025 Accepted: 09 December 2025 Available online: 09 Maret 2026 
DOI: https://doi.org/10.31102/eam.2025.2.2.122-136 

  

REVIEW ARTICLE  

Environ Agri Manage. 2025; 2(2) 121-136            https://journal.uim.ac.id/index.php/eam     © 2025 EAM All right reserved           122 

Open Access 

Microplastics in indonesian fishery products: a literature 

review of contamination levels and exposure risks 

Zhulvie Meylanzharie1*, Mirna Zena Tuarita2,  Iswahyudi Iswahyudi3    

1RSD Mohammad Noer Pemprov 

Jawa Timur, Indonesia 
2Politeknik Perikanan Negeri Tual, 

East Java, Indonesia 
3Center for Environmental Agriculture 

Management, Indonesia 

Correspondence 

Zhulvie Meylanzharie, RSD 

Mohammad Noer Pemprov Jawa 

Timur, Indonesia 

Email: zhulvie@gmail.com 

 

 

 
©2025 EAM. This is an open-access 

article distributed under the terms of the 

Creative Commons Attribution 4.0 

International License  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract 

The main problem in this study is the increasing discovery of 

microplastics in fishery products in Indonesia without an in-depth study 

of their potential risks to human health. This study aims to identify the 

content of microplastics in various fishery and marine products in 

Indonesia and assess the level of danger using the polymer hazard index 

(PHI). Secondary data were obtained from various international scientific 

publications that contained information on the type of fishery product, the 

number of microplastic particles, shape, color, and type of polymer. Each 

data is analyzed descriptively to find the distribution pattern of 

microplastics between products, then PHI calculations are carried out 

based on the composition of the polymer and its hazard score. The 

estimated annual exposure of microplastics per individual in Indonesia is 

calculated based on the average national consumption of marine products. 

The results of the analysis showed that all marine products contain 

microplastics with varying amounts and types of polymers, where green 

shellfish have the highest PHI value (1080; category IV) and the greatest 

risk of harm, while annual microplastic exposure is estimated to be 

77.,313 particles per individual per year. In conclusion, the level of 

microplastic hazards in Indonesian marine products is influenced by the 

type of polymer and the characteristics of the organism consumed. This 

study has important implications for marine food safety monitoring and 

the need for follow-up toxicological studies to assess the impact of 

microplastics on human health. 
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1. INTRODUCTION  

Research on microplastic contamination of 

fishery products in Indonesia is very important 

because the country is one of the largest seafood 

producers and consumers in the world, with 

communities heavily dependent on seafood as the 

main source of animal protein (Kibria, 2023; 

Widyastuti et al., 2023). Fishery products are 

various commodities that come from the aquatic 

environment and are commonly consumed by 

humans, which include fish (marine and freshwater 

fish), bivalve organisms such as shellfish and 

oysters, crustaceans such as shrimp and crabs, and 

aquatic derivative products such as seaweed and sea 

salt. All these commodities were chosen because of 

their relevance to microplastic intake through water-

based food consumption channels (Alberghini et al., 

https://journal.uim.ac.id/index.php/eam
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2023). High fishing activities, coastal urbanization, 

and plastic waste disposal that has not been 

optimally managed make Indonesia's waters 

vulnerable to microplastic pollution (Arifin et al., 

2023). The contamination not only threatens the 

quality and safety of marine food but also has the 

potential to pose a risk to human health due to 

exposure to microplastic particles and chemicals 

adsorbed on its surface (Carbery et al., 2018; Ziani 

et al., 2023). In addition, this research is crucial to 

provide a scientific basis in formulating marine 

environmental management policies, food safety 

standards, and plastic pollution mitigation strategies 

nationally (Wu, 2022). By understanding the extent 

to which fishery products in Indonesia are 

contaminated with microplastics, prevention and 

control measures can be designed in a more 

appropriate and sustainable manner (Alam & 

Rahman, 2025). 

Previous studies have shown that microplastics 

are widespread in Indonesia's coastal waters and 

marine life, with concentrations generally higher in 

coastal areas, river estuaries, and sediments than sea 

levels; many studies have also found microplastic 

particles in a variety of fishery commodities—

including small fish/anchovies, shellfish, and 

shrimp—with a predominance of fiber and fragment 

morphology as well as polymer types such as 

polyethylene (PE), polypropylene (PP), and 

polyethylene terephthalate (PET) (Ali et al., 2021; 

Cordova et al., 2019). The national review and 

literature review highlight that most of the studies 

are located on the island of Java and coastal areas 

that experience high anthropogenic stress and 

confirm variations in analytical methods between 

studies (e.g., differences in threshold size and 

identification techniques such as FTIR/Raman) that 

affect the comparability of the data (Iskandar et al., 

2024). Recent research also extends the monitoring 

range to the subsurface layer of the sea surface and 

reports findings of sub-surface microplastics that 

enrich the picture of the vertical distribution of 

particles in the archipelago, while case studies on 

consumption species such as anchovy (2.2 ± 0.5 

particles/ind) report alarming levels of 

contamination in several locations, which together 

mark the need for integrated surveillance and 

harmonization of methodologies to assess health 

risks and food security (Michishita et al., 2023; 

Ristea et al., 2025). 

Most previous research on microplastics in 

fishery products in Indonesia is still limited to the 

identification and reporting stages, without further 

analysis of their implications for human health. The 

studies generally only highlighted the types of 

contaminated fishery products, the number of 

microplastic particles found, and the variation in 

polymer types, but did not link these data to public 

consumption levels, potential daily exposures, or 

possible toxicological effects that could occur from 

long-term accumulation (Imamah et al., 2025). In 

addition, there have not been many studies that have 

examined the relationship between particle size, 

bioavailability, and the interaction of microplastics 

with other harmful chemicals that can increase 

biological risk (Deswati et al., 2025). Polymer 

Hazard Index (PHI) is an indicator used to assess the 

potential hazard of a polymer to human health and 

the environment based on its chemical composition, 

especially the presence of monomers, additives, and 

other harmful substances contained in it. The index 

was developed as a quantitative approach to help 

identify the risk levels of different types of polymers 

commonly used in everyday products. The use of 

PHI in this study was chosen because of its ability to 

provide a comprehensive initial overview of the 

relative hazard level of a polymer material, so that it 

can be a basis for consideration in risk evaluation, 

comparison between polymer types, and decision-

making related to the selection of safer and more 

environmentally friendly materials (Siddique et al., 

2024). These limitations mean that understanding 

the extent to which microplastic exposure from 

seafood can affect human health is still very limited. 

Therefore, further research is needed that not only
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 detects the presence of microplastics in fishery 

products, but also evaluates the route of exposure, 

absorption mechanisms, and their potential impact 

on the human physiological system. 

This study aims to comprehensively analyze 

the findings of microplastics in various fishery 

products in Indonesia based on secondary data from 

international scientific publications, as well as 

assess the potential health risks that may arise from 

the consumption of these products. The novelty of 

this research lies in its approach that not only 

compiles and compares quantitative data from 

previous studies but also integrates it with exposure 

analysis and risk assessment to humans—a step that 

is rarely done in the study of microplastics in the 

Indonesian context. Thus, this research contributes 

to filling the scientific gap between empirical 

findings on microplastic contamination and the 

understanding of its potential impact on human 

health. The significance of this research lies in 

providing a strong scientific basis for policymakers, 

health institutions, and marine resource managers to 

formulate plastic pollution mitigation strategies, 

improve marine food safety standards, and 

encourage public awareness of the importance of 

plastic waste control for ecosystem sustainability 

and public health. 

2. MATERIALS AND METHODS 

2.1 Data collection procedures 

This study is a secondary study and a follow-up 

analysis based on previously published data. 

Primary data were taken from previous studies on 

shrimp (Ekalaturrahmah et al., 2025; Musa et al., 

2025), fish (Deswati et al., 2025; Imamah et al., 

2025; Siregar et al., 2025), mussel (Buwono et al., 

2025; Irnidayanti et al., 2025; Soegianto et al., 

2025), seaweed (Suryandari & Nugroho, 2025) and 

salt (Efendy et al., 2025; Putri et al., 2023; Suteja et 

al., 2025). From the publication, quantitative 

information was extracted related to the findings of 

microplastics in fishery products in Indonesia (type 

of fishery product, the number of microplastic 

particles found, and the type of microplastic 

polymer). The secondary data is then used to 

conduct descriptive analysis, quantitative synthesis, 

and assessment of potential health risks through 

exposure models and risk characterization. 

2.2 Data analysis 

Annual oral exposure is calculated using a 

common formula: 

EDI = C_mp × IR 

Where: 

EDI = estimated daily intake (particles per kg per 

person per year). 

C_mp = the concentration of microplastics in the 

product (particles per kg) obtained from the research 

source. 

IR = intake rate (seafood consumption per year 

(kg/person/year) 

Basic assumptions of Indonesia's per capita 

consumption : Fish and seafood: 46 kg/person/year, 

salt: 4 kg/person/year and seaweed: 2 

kg/person/year (Irnidayanti et al., 2025; Partelow et 

al., 2023). 

2.3 Polymer hazard index (PHI) 

The toxicological effects of plastic monomers 

and their chemical derivatives are primarily linked 

to the possible risks that microplastics provide to 

human health and the environment (Lithner et al., 

2011). The PHI evaluates the potential hazards 

posed by various plastic polymer types to the 

environment and human health (Lithner et al., 

2011). The risk associated with microplastics was 

assessed using the chemical components of various 

polymer kinds, along with their hazard score and 

hazard level. The PHI is calculated by the 

subsequent equation: 

PHI = ΣPn × Sn 

Pn stands for the percentage of polymers found 

in the sample (weighted average of all studies that 

met the inclusion criteria), Sn for the polymer 

hazard score, and PHI for the polymer hazard index. 

Based on the health hazards connected to polymers 

and the environment, the PHI value is divided into
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four hazard levels (I to IV): hazards category I - PHI 

< 10; II - PHI 10–100; III - PHI 100–1000; and IV - 

PHI > 1000 (Soegianto et al., 2025). 

3. RESULT AND DISCUSSION 

3.1 Microplastic findings in several Indonesian 

marine products 

Results. 

Table 1 presents a list of the fishery 

commodities tested (fish, shellfish, shrimp, 

seaweed, and salt). The data pattern suggests that 

microplastic findings are not limited to one group—

they are found in small fish or whole-eaten 

macrofauna such as shellfish/shrimp—with 

variations in frequency between species. This 

pattern arises due to different routes of exposure: 

bivalves filtrators more easily accumulate particles 

suspended in water, while fish can be exposed 

through the consumption of plankton or particles in 

benthic/pelagic habitats. In addition, food size, 

feeding behavior, and trophic position affect the 

probability of ingestion. Similar patterns have been 

reported in many international studies: bivalves and 

filterer types often show a high prevalence of 

microplastics per individual/weight, while fish show 

species-dependent heterogeneity and sampling 

location (Li et al., 2023; Tang et al., 2023). 

Table 1 shows the quantification of 

microplastics (e.g. particles/individuals or 

particles/100 g). The general pattern is large 

variation between locations and between species; 

Some samples show low or zero numbers, while 

other locations show high particle loads. This high 

variability is explained by local factors (near river 

mouths, ports, coastal villages with garbage dumps), 

seasonality, and analytical methods (detection 

limits, size thresholds—e.g., >300 μm vs >20 μm). 

Many other studies also reported similar 

heterogeneity: findings that appear "high" in one 

study often cannot be directly compared to other 

studies due to differences in reporting units and 

blank corrections. The methodological implications 

are the need for harmonization of reporting units and 

sensitivity analysis; From a public health 

perspective, even low numbers become relevant 

when consumed regularly, so it is important to 

associate this amount with consumption data (Erni-

Cassola et al., 2019). 

Table 1. Discovery of microplastics in marine products 

Product Particle Shape Color Polymer Reference 

Milkfish (Chanos 

chanos) 

 

11.23 

particles/ind 

Fiber Black polyvinyl chloride, polystyrene, 

polyamide, polymethyl 

methacrylate, polyethylene 

terephthalate, polyethylene, and 

ethylene-vinyl acetate 

(Imamah et 

al., 2025) 

Tilapia (O. 

niloticus) 

725 ± 25–

1450 ± 100 

particles/kg 

Fragment Black Polyamide, polyethylene, and 

polyester 

(Deswati et 

al., 2025) 

Mullet fish (Mugil 

cephalus), glassfish 

(Ambassis nalua), 

and mudskipper 

(Periophthalmus 

sp.) 

1.55 - 1.77 

particles/ ind 

Film Black Polypropylene (Siregar et 

al., 2025) 
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Green mussel 8 ± 9.4 

particles per 

individual or 

4 ± 2.8 per 

gram 

Fragment

s, fibers 

and films 

Black Polystyrene (Irnidayant

i et al., 

2025) 

Green mussel 16.14 ± 4.39 

particles/ind 

Fiber and 

fragment 

Black 

and 

red 

Polyvinyl chloride (PVC), 

polycarbonate (PC), 

polystyrene (PS) 

(Soegianto 

et al., 

2025) 

Green mussel 60-180 

particles/ind 

Fragment Black Polyethylene (PE) (Buwono 

et al., 

2025) 

Blood clams 

Anadara granosa 

(Mollusca: 

Bivalvia) 

21.05±10.31 

particles/ind 

Film Black - (Rahman et 

al., 2025) 

Shrimp 6.75 ± 0.6 

particles/g 

Fiber and 

fragment 

Black Polyethylene and 

polypropylene 

(Musa et 

al., 2025) 

Shrimp 80 - 360 

particles/kg 

Fiber and 

fragment 

Black Cellophane, polypropylene 

(PP), and polyethylene (PE) 

(Ekalaturra

hmah et al., 

2025) 

Puffer Fish 

(Rastrelliger 

kanagurta) 

3.64 ± 0.35 

particles/ind 

Fragment Blue Polyethylene terephthalate 

(PET) 

(Samitra et 

al., 2025) 

Cottonii Seaweed 

(Kappaphycopsis 

cottonii) 

40 – 53 

particles/ind 

Fiber Black Polypropylene (PP) (Suryandar

i & 

Nugroho, 

2025) 

Salt 35-38 

particles/g 

Fragment Blue, 

black, 

red, 

and 

white 

Cellophane, polyethylene (PE), 

and Polyethylene terephthalate 

(PET) 

(Putri et al., 

2023) 

Salt 173 ± 119 

particles/kg 

Fragment

s 

Black chlorobutyl (33%) and ethylene 

propylene rubber (29%) 

(Suteja et 

al., 2025) 

Salt 14 ± 1.63 to 

37.33 ± 4.5 

particles/kg 

Fiber Black - (Efendy et 

al., 2025) 
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The high variability of microplastic 

concentrations in the same commodity in different 

locations suggests that the distribution of 

microplastics is strongly influenced by 

environmental factors and local human activities 

(Jia et al., 2022). Coastal areas adjacent to river 

mouths generally receive larger inputs of plastic 

waste from land, either through river flows, surface 

runoff, and domestic and industrial activities, so 

they tend to show higher concentrations of 

microplastics compared to freshwater waters that 

are relatively farther away from direct sources of 

pollutants. In addition, local anthropogenic stress 

levels—such as settlement density, industrial 

presence, port activity, tourism, and intensity of 

fishery activities—contribute to increased input and 

resuspension of plastic particles in the water and 

sediment columns, which further increases the 

chances of exposure to aquatic organisms. On the 

other hand, differences in sample collection and 

analysis methods between studies also have the 

potential to be a source of significant variation, for 

example related to the size of the mesh used during 

screening, the variety of sample preparation 

procedures (including the process of digesting 

organic matter), and differences in polymer 

identification techniques and instruments. This 

combination of ecological and methodological 

factors needs to be carefully considered when 

comparing microplastic concentration data between 

sites and studies, as well as in interpreting the 

ecological implications and risks to biota and human 

health (Ding et al., 2022). 

3.2 Shape 

Table 1 records the shape of the particles found 

(Figure 1). A common pattern that often appears is 

the dominance of fibers and fragments, with fiber 

usually more dominant in biota living in coastal 

waters. The causes of this pattern include sources of 

pollution (textile fibers from laundry, fibrous waste 

from nets and fishing gear, as well as fragments 

from consumer plastic degradation) and transport 

mechanisms (fibers are more easily suspended and 

enter the trophic chain). A comparison of the 

literature shows global consistency: many studies in 

coastal regions report fiber as the most common 

form, while fragments and films often appear near 

urban centers and the plastics industry. The 

classification of microplastic forms also depends on 

the resolution of the observation—particles that are 

very small or deformed due to digestion procedures 

can be classified differently (Stock et al., 2020). 

 

Figure 1. Shape of microplastic, A = fiber, B = fragment, C = film, D = pellet, bar size = 100 µm (Soegianto 

et al., 2025). 

3.3 Color 

Table 1 details the color of the microplastic 

particles (e.g. black, blue, white/transparent, red, 

etc.). The patterns that are often seen are the 

predominance of dark (black/gray) and blue colors, 

because many marine sources (nets, ropes, bottle 
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pieces/packaging) produce these colored fragments, 

and textile dyes produce blue/white fibers. Color 

also affects the likelihood of consumption by 

organisms—e.g. Feed agents that resemble plankton 

or natural particles tend to increase insertion into the 

gastrointestinal tract. Many international studies 

confirm similar color patterns; For example, blue 

and black fibers are often reported in fish and 

shellfish in coastal areas. However, color 

interpretation should be careful as staining can fade 

after exposure to the environment and laboratory 

procedures; Color does not always indicate a 

specific industrial source without polymer analysis 

(Zhao et al., 2022). 

3.4 Polymer 

Several polymers were found in samples of 

marine products (Table 1). Common patterns 

typically feature a predominance of lightweight and 

common polymers such as polyethylene (PE) and 

polypropylene (PP), sometimes accompanied by 

PET and PVC; this is consistent with the global 

distribution of plastic production and use (PE/PP is 

widely used for bags, packaging, nets). The 

dominance of certain polymers also reflects local 

sources (e.g. PET on beverage bottle fragments, 

PA/nylon on nets). In many international studies, PE 

and PP are often the main polymers detected in 

marine life, while PET appears mainly in fragments 

of packaging. It is important to note that reliable 

polymer identification depends on the method 

(FTIR/Raman vs visual inspection only); Studies 

that rely solely on visuals tend to be over-/mis-

classified. Therefore, the polymer patterns in the 

table should also be seen in the context of the 

analytical validity of each source study. 

3.5 Estimated human microplastic consumption 

Estimates of annual microplastic exposure per 

individual (EDI) in Indonesia based on the 

consumption of various fishery and marine products 

are shown in Table 2. In general, the data pattern 

shows that products with refined forms or finer 

physical characteristics such as salt and green 

shellfish have a much higher content of 

microplastics than animal products such as fish or 

shrimp. Green mussel showed the highest number 

(271,313 MP items/person/year), followed by salt 

(146,000 MP items/person/year), while fish groups 

such as tilapia, milkfish, and puffer fish were in the 

range of 50,000 MP items/person/year. The lowest 

values were found in shrimp (10,120 MP 

items/person/year) and seaweed (18,600 MP 

items/person/year). This pattern suggests that 

products that have direct contact with seawater in 

the form of fine granules or filtrators such as 

shellfish tend to accumulate microplastics higher. 

The distribution pattern can be explained 

ecologically and functionally. Products such as 

green mussels and blood mussels are filter feeder 

organisms that filter particles from seawater during 

the feeding process, so microplastics with micron 

sizes can be easily trapped in their tissues. 

Meanwhile, sea salt is sourced directly from the 

evaporation of seawater without a thorough 

chemical purification process, so microplastic 

residues contained in the water column can be left 

behind in the final product. In contrast, fish and 

shrimp that have closed digestive systems and more 

complex metabolic processes tend to have lower 

microplastic accumulation per unit of body mass. 

When compared to previous studies, these 

results are in line with the findings of Silva et al. 

(2025) in Europe which showed that sea salt and 

bivalves are major contributors to microplastic 

exposure in humans, with a range of 100,000–

200,000 particles per year. However, the exposure 

value in Indonesia appears to be higher for the 

shellfish category, which is likely due to high levels 

of coastal pollution and the lack of plastic waste 

management systems in tropical coastal areas 

(Herdiansyah et al., 2021). In addition, the 

characteristics of Indonesia's semi-closed waters 

(such as Jakarta Bay and the Madura Strait) cause 

the accumulation of microplastics in sediments and 

marine life to be greater than in open sea areas 

(Widiaratih et al., 2025). 
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Table 2. The estimated total of microplastics consumed by persons in Indonesia. 

Product 

Microplastics 

particles/year/person 

(EDI) 

PHI (hazard 

category) 

Milkfish (Chanos chanos) 50.025 24.6 (II) 

Tilapia (O. niloticus) 50.025 15.3 (II) 

Mullet fish (Mugil cephalus), glassfish (Ambassis nalua), 

and mudskipper (Periophthalmus sp.) 

50.025 1 (I) 

Green mussel 271.313 1080 (IV) 

Blood clams Anadara granosa (Mollusca: Bivalvia) 49.680 - 

Shrimp  10.120 6 (I) 

Puffer Fish (Rastrelliger kanagurta) 50.025 4 (I) 

Cottonii Seaweed (Kappaphycopsis cottonii) 18.600 1 (I) 

Salt  146.000 78 (II) 

3.6 Polymer hazard index (PHI) 

The Polymer Hazard Index (PHI) value 

calculated from various fishery and marine products 

in Indonesia (Table 2), reflects the level of potential 

hazards of microplastic polymers to human health 

and the environment. The PHI values obtained 

ranged from 1 to 1080, with hazard categories 

ranging from low (I) to very high (IV). The highest 

value product was found in green mussels (Perna 

viridis) with PHI 1080 (category IV), indicating a 

very high potential hazard. Meanwhile, the lowest 

PHI values (1, category I) were found in mullets, 

glassfish, mudskippers, and Kappaphycopsis 

cottonii seaweeds, indicating a relatively low risk of 

exposure to harmful polymers. 

The PHI values obtained ranged from 1 to 

1080, with hazard categories ranging from 

low (I) to very high (IV). The highest value 

product was found in green mussels (Perna 

viridis) with PHI 1080 (category IV), 

indicating a very high potential hazard 

If you look at the pattern, sedentary organisms 

such as green mussels have a much higher 

accumulation of microplastics than fish or other 

mobile organisms. This is due to the filter-feeding 

mechanism, in which shellfish filter large amounts 

of seawater and suspended particles, including 

microplastics (Zhao et al., 2024). In contrast, pelagic 

fish such as puffer fish and tilapia show lower PHI 

because their diet is more selective and their living 

space is more dynamic, so exposure to microplastics 

is more limited (Rist et al., 2018). The PHI value of 

salt (78, category II) indicates that the process of 

seawater evaporation in salt production has the 

potential to concentrate microplastic particles, albeit 

at a moderate hazard level (Zhang et al., 2020). 

The PHI value of salt (78, category II) 

indicates that the process of seawater 

evaporation in salt production has the 

potential to concentrate microplastic 

particles, albeit at a moderate hazard level 

The pattern of PHI value distribution is in line 

with the results of previous research. Rist et al. 
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(2018) showed that bivalves are the most sensitive 

biological indicators of microplastic contamination 

in coastal areas due to their sedentary nature and 

high bioaccumulation capabilities. Zhao et al. 

(2024) found that shellfish from Bohai Bay, China, 

showed the highest PHI values compared to fish or 

crustaceans, with the hazard category reaching level 

IV — comparable to the results of this study in 

Indonesia. Meanwhile, a study by Falahudin et al. 

(2020) in Indonesian waters noted that microplastics 

in marine fish generally come from the polyethylene 

(PE) and polypropylene (PP) fractions with a 

moderate hazard level (category II), in accordance 

with the PHI values in tilapia and milkfish in this 

study. 

showed that bivalves are the most sensitive 

biological indicators of microplastic 

contamination in coastal areas due to their 

sedentary nature and high bioaccumulation 

capabilities 

3.7 Exposure Routes of Microplastics to Humans 

Although this study focused on microplastic 

exposure through the consumption of fishery 

products, it is important to emphasize that this 

pathway is not the only source of exposure for 

humans. Studies have shown that microplastics can 

also enter the body through drinking water, inhaled 

air (dust and synthetic fibers in indoor 

environments), table salt, and other food products 

(Figure 2). Therefore, the estimated exposure 

obtained from the consumption of fish, shellfish, 

and other aquatic commodities in this study needs to 

be interpreted as part of the overall total microplastic 

exposure, not as the sole or necessarily dominant 

source of exposure. Taking into account these 

different routes of exposure, a more comprehensive 

risk assessment of the impact of microplastics on 

human health can be carried out in the future (Sun 

& Wang, 2023). 

Studies have shown that microplastics can 

also enter the body through drinking water, 

inhaled air (dust and synthetic fibers in 

indoor environments), table salt, and other 

food products 

 

Figure 2. Exposure routes of microplastics to humans (Sun & Wang, 2023).
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The route of exposure to microplastics in 

humans is mainly through consumption (as the main 

route), inhalation, and skin penetration. Seafood, 

drinking water (especially packaged), and sea salt 

are significant sources of consumption, with eating 

habits and food sources greatly influencing the 

amount ingested. Through inhalation, microplastic 

fibers from synthetic textiles and dust, especially in 

indoor air, can be inhaled and reach the lungs. 

Meanwhile, skin penetration is more limited due to 

the skin barrier, but nanoplastics (<100 nm) from 

personal care products have the potential to be 

absorbed and carry harmful chemical compounds. 

Although the absorption rate through the skin is 

currently considered to be lower, the large surface 

area of the skin makes it an important route of 

exposure to be studied further along with the other 

two routes (Tang et al., 2024). 

4. CONCLUSION 

This study aims to identify the findings of 

microplastics in various fishery and marine products 

in Indonesia and assess their potential hazards 

through the calculation of the Polymer Hazard 

Index (PHI) based on secondary data from various 

previous studies. The results of the analysis showed 

that all the products analyzed contained microplastic 

particles with variations in the amount and type of 

different polymers, of which green mussels (Perna 

viridis) showed the highest PHI value (1080; 

category IV) and the requires particular attention. 

Products such as milkfish, tilapia, and other marine 

fish show a category II PHI value of moderate risk, 

while seaweed and some types of groundfish are at 

low risk. Based on the estimated annual 

consumption of Indonesian fishery products, annual 

microplastic exposure is estimated to reach average 

77,.313 particles per individual per year, with the 

largest contribution coming from the consumption 

of green shellfish and sea salt. These findings show 

that the level of danger of microplastics is greatly 

influenced by the type of polymer that makes up 

them as well as the biological characteristics of 

marine organisms. The results of this study are 

significant because they provide an initial overview 

of the potential health risks due to the consumption 

of marine products contaminated with microplastics 

in Indonesia, as well as affirming the importance of 

monitoring pollutant sources in marine ecosystems. 

For further research, it is recommended to conduct 

experimental toxicology analysis and direct 

biomonitoring on humans to assess the real impact 

of microplastics on the health of marine consumers 

in Indonesia. 
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