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Abstract. Microplastics are plastic particles in the size of <5 mm. Bioaccumulation of microplastics 

in the marine biotas, including fishes, occurs through the food chain. Microplastics enter the fish body 

through their gills and mouth. Contamination of microplastics inside the fish body can cause several 

effects, such as increasing toxicity effect, and growth inhibition. This research analyzed the form and 

amount of the microplastics found in each gill and gastrointestinal tract of the fish samples. A total of 

15 samples of cantang grouper were taken from the floating net cage near Kampung Peres, Pulau 

Panjang. Samples were transported to the laboratory using an icebox. The gill and gastrointestinal 

tract    of samples are isolated from their body, then destructed with HNO3 65% for 24 hours. After 24 

hours, the samples were mixed with the concentrated NaCl solution with a ratio   of 1:4. Microplastics 

form and amount are observed under the light microscope with three times repetition. The results show 

that the microplastics found in the gill and gastrointestinal tract of cantang groupers are mostly found 

in the form of fragments. The microplastics abundance in gills was 51893,33 ± 2594,67 

particles/individual, and in the gastrointestinal tracts was 83926,67 ± 4196,33 particles/individual. 
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1 Introduction 

 Marine plastic debris came from the land entering 

the ocean by any deliberate or accidental actions [1]. 

East Asia is suspected to be the region with the fastest 

growing waste production in the world. Based on Geyer 

et al. [23], out of 192 reviewed countries, five states 

from the East Asia Region are responsible for more than 

half of plastic waste in the ocean. Indonesia ranks the 

second country after China, out of five countries from 

East Asia. There are 187.2 million tons of plastic waste 

that came from Indonesia that ends up in the ocean [24]. 

Microplastics are fragmented plastic that is smaller than 

5 mm in size [2, 3]. Microplastics can be divided into 

four categories based on their shape. There are 

fragments, fiber, film, and granules [4]. Microplastics 

that came from the degradation of plastic waste can 

contribute to a wide range of impacts to many marine 

biotas, such as feeding disruption, reproductive 

impairment, metabolism change, and also interaction 

with the other contaminants [33].  

Pulau Panjang, is one of the largest islands in Teluk 

Banten [7]. Pulau Panjang is one of the islands in Teluk 

Banten where are many fishing activities done by local 

fishermen [8]. The fishing area around Pulau Panjang is 

dominated by various fishing gears such as bottom set 

gillnet, dogol cantrang, bagan tancap, payang, hand line, 

and rampus [8]. Not only does plastic waste come from 
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the plastic products, such as plastic bags or plastic 

bottles, but also various synthetic components from the 

fishing nets that are used for catching fish are also the 

other sources of microplastics found in the marine 

environment [32]. Research by Yudhantari et al. (2019) 

[9] in Sardinella lemuru digestive tracts shows that fiber 

type of microplastic is the dominant type found. Based 

on United Nations Environment Program (2016) [17] 

the fiber type of microplastic can be dangerous because 

it can block the digestive tract of the fish. 

 Epinephelus fuscoguttatus-lanceolatus is one of the 

fish cultivated in the floating net cage near Kampung 

Peres, Pulau Panjang, Serang, Banten by local 

fishermen. E. fuscoguttatus lanceolatus is one of the 

fishery commodities that have opportunities in domestic 

and foreign markets [10]. 

E. fuscoguttatus-lanceolatus or cantang grouper is 

one of a species from the grouper family, Serranidae, 

developed in Indonesia because it has a high price in the 

market. Cantang grouper is a hybrid between female 

tiger grouper (E. fuscoguttatus) and male giant grouper 

(E. lanceolatus). It has a similar morphology to tiger 

grouper [25], fast growth rate such as kertang grouper, 

easy to breed such as tiger grouper, and low cannibalism 

compared to tiger grouper [26]. The hybridization 

technique is a technique that can increase species 

diversification, also, it has cultivation prospects that 
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have the opportunity to increase fisheries production in 

the future. 

Microplastic ingestion by fish was first explained by 

Carpenter et al. (1972) [11]. Many species of 

commercial fish such as cantang grouper, are 

contaminated by microplastics. Besides obstruction of 

the digestive tracts, microplastics can also inhibit the 

digestive processes and disrupt nutrition absorption [9, 

12]. 

 There are more concerns about the amount and also 

effects of microplastic particles inside the commercial 

fish gills and gastrointestinal tract throughout the 

world’s ocean. However, there is no research about the 

microplastic abundance inside fish gills and 

gastrointestinal tract from Pulau Panjang, Serang, 

Banten. This study aimed to provide information about 

the amount and shapes of microplastics found inside the 

gills and gastrointestinal tract of cantang grouper that is 

collected from Pulau Panjang, Serang, Banten. 

2 Materials and method 

2.1 Study area and sampling location  

Fish samples were collected from the floating net cage 

by the fisherman in Kampung Peres, Panjang Island, 

Serang, Banten. 

 

2.2  Sample collection 

 A total of 15 cantang grouper E. fuscoguttatus-

lanceolatus samples were taken from the floating net 

cage near Kampung Peres, Pulau Panjang, Serang, 

Banten.  Samples were then placed into an icebox and 

transported to the Marine Biology Laboratory, 

Department of Biology, Faculty of Mathematics and 

Natural Sciences, University of Indonesia. Samples 

were preserved in the refrigerator before dissection and 

extraction steps. 

2.3 Sample extraction and observation 

 Gills and the gastrointestinal tract of the samples 

were isolated from their body using the dissection kit. 

Each isolated gills and gastrointestinal tract of the 

samples were placed into a sample bottle and immersed 

with 65% HNO3 solution for 24 h in a ratio of 1:10. The 

organ destruction step was implemented inside the fume 

hood/fume cupboard. The immersion results were 

diluted using saturated NaCl solution for 24 h in a ratio 

of 1:4 (HNO3 volume in mL: NaCl in mL) [35]. NaCl 

solution addition was done to increase the solution 

density. So that, it can separate the microplastic particles 

from the deposits [36]. 

 The diluted solution was pipetted and transferred to 

a 20 mL Erlenmeyer flask for homogenization using a 

magnetic stirrer. Homogenized samples were taken 1 

mL and dropped into the Sedgewick Rafter counting 

chamber to be observed under the light microscope [35]. 

Microplastic particles were counted using a hand 

counter and documented using a camera. The total 

average number of microplastic particles found in 1 mL 

of the observed samples was multiplied by 20 mL of the 

homogenized sample, it was done to obtain the 

microplastics value of the particles/L [35]. 

2.4 Data processing and analysis 

 The average value was obtained from three 

repetitions of each sample. Quantitative data obtained in 

the form of microplastic abundance were analyzed using 

Microsoft Excel and discussed. 

3 Results and discussion 

3.1 Results 

Overall results from the observation that has been done 

on this research showed that microplastics abundance in 

Epinephelus fuscoguttatus-lanceolatus that was 

collected from the floating net cage in Pulau Panjang, 

Serang, Banten was 3459.56 ± 1208.51 

particles/individuals (gills) and 5595.11 ± 2078.71 

particles/individuals (gastrointestinal tracts). 

Microplastic abundance inside the gastrointestinal tract 

is higher, compared to microplastic abundance inside 

the gills. It can happen because E. fuscoguttatus-

lanceolatus is a carnivorous fish that feed on small 

planktivorous fishes. Microplastic that  is contaminated 

by its prey’s body can be ingested indirectly by E. 

fuscoguttatus-lanceolatus, and it can be preserved for a 

long time inside their gastrointestinal tract [30].   

 

 

Fig.2.Microplastic abundance in E. fuscoguttatus lanceolatus. 

 

Fig. 1. Pulau Panjang, Serang, Banten, 

Indonesia. 
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 Four shape types of microplastic particles found in 

the gills and digestive tracts of E. fuscoguttatus 

lanceolatus that found. There are fragment, fiber, film, 

and granule. Fragments are the most common type 

found in both gills and digestive tracts of E. 

fuscoguttatus lanceolatus. 

 

 
Fig.3.Fragment type found in E. fuscoguttatus lanceolatus. 

 

 
Fig.4.Fiber type (blue) found in E. fuscoguttatus lanceolatus. 

 

 
Fig.5.Fiber type (red) found in E. fuscoguttatus lanceolatus. 

 

 
Fig. 6. Film type found in E. fuscoguttatus lanceolatus. 

 
Fig.7.Granule type found in E. fuscoguttatus lanceolatus. 

 

 

Fragment type of microplastics found were 1626.60 

particles/individuals (gills) and 2383.66 

particles/individuals (digestive tracts). Fiber type of 

microplastics found were 770.66 particles/individuals 

(gills) and 1769.34 particles/individuals (digestive 

tracts). Film type of microplastics found were 158.67 

Particles/individuals (gills) and 14.33 parti- 

cles/individuals (digestive tracts). Granule type of 

microplastics found were 39.77 parti- cle/individuals 

(gills) and 28.67 particles/individuals (digestive tract). 

3.2 Discussion 

Microplastic types found in the gills and 

gastrointestinal tract of E. fuscoguttatus-lanceolatus 

were fragment, fiber, film, and granule. The overall 

result shows that the gastrointestinal tract was a higher 

microplastic amount than the gills. A study of 

microplastic density in the gastrointestinal tract of 

commercial fish from Campeche Bay, Mexico, found 

that the abundance of microplastics in the 

gastrointestinal tract of fish can be mainly associated 

with the depth and the fish habitat where they feed [31]. 

Microplastic consumption by the fish and 

microplastic particles presence in seawater did not affect 

fish feeding behavior. The amount of microplastic found 

inside the gastrointestinal tract was influenced by the 

size of the microplastic itself. The smaller microplastic 

size, the more it is consumed by the fish. Certain sizes 

of microplastic can be recognized and avoided by the 

fish [34]. However, a huge amount of microplastic 

particles that are accumulated inside the fish body can 

clog the digestive tract, disrupt the digestive processes, 

or obstruct the absorption processes [13].  Microplastic 

particles inside the digestive tract can also affect fish 

appetite or carry chemical contaminants [14].  

The fragment is the most common type of 

microplastic found in E. fuscoguttatus lanceolatus from 

Panjang Island, Serang, Banten.  The fragment type of 

microplastics came from the degradation of plastic 

waste that occurs by the processes of photolysis or 

biodegradation [5]. The second common form of 

microplastic found in E. fuscoguttatus lanceolatus is 

fiber. Three kinds of fiber colors are found inside the 

gastrointestinal tract of E. fuscoguttatus lanceolatus, 

there are red, blue, and transparent. The fiber type of 

microplastics comes from the textile industries waste or 

various synthetic materials from fishing rods and nets 

[4].  

The third form found in E. fuscoguttatus lanceolatus 

is film. A film has an irregular shape, thin, and more 

flexible than a fragment (Kovac et al. 2016). A film is a 

type of secondary plastic polymer that came from the 

fragmentation of plastic bags (Karapanagioti 2008). 

Granule has the smallest amount of microplastic found 

in E. fuscoguttatus lanceolatus. Granule is a type of 

microplastic that came from the raw material for making 

a product, such as beauty products [15].  

Based on the sources, they can be divided into two, 

primary and secondary. Primary came from the textile 

material [20], abrasion of plastic objects during the 

production processes, and from the drilling fluids for oil 

and gas exploration [21]. Secondary came from the 

processes or plastic waste disposal to the ocean [21]. 

Plastic waste can enter the ocean through the waterways, 
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illegal waste disposal, or be transferred by wind 

[22;20;21]. 

The marine biota, such as fish, can ingest 

microplastic accidentally. Microplastics can be ingested 

directly or indirectly. Plastic particles ingested directly 

when fish cannot distinguish whether it’s their prey, or 

it’s plastic. While indirectly is when the fish ingested 

plastic that is already contaminated inside of their prey’s 

body or it adheres on their prey’s body [29]. E. 

fuscoguttatus lanceolatus used in this study is a 

carnivore that feeds on tiny organisms such as small fish 

and shrimp. So that, they might be ingested 

microplastics indirectly from their prey. And its 

microplastics ingested by E. fuscoguttatus lanceolatus 

from their prey are preserved inside their 

gastrointestinal tract. Fish ingestion of microplastics can 

also be influenced by the level of plastic waste 

contamination caused by local waste [28]. 

 Microplastic inside the fish body can be excreted 

from the fish by their feces, or it can also be preserved 

inside their gastrointestinal tract. Accumulation of 

microplastic inside the fish gastrointestinal tract can 

cause bioaccumulation and subsequent 

biomagnification to the fish during their lifespan [30]. 

There are several negative impacts of microplastic 

ingestion to the fish body, such as it can lower the fish 

growth rate and block enzyme production. According to 

Zhang et al. (2019) [12], microplastic particles in the 

fish body can inhibit foraging ability, inhibit digestive 

processes, disrupt nutrition absorption and reproduction 

health, and also lower the growth and development rate. 

Microplastic in the ocean can absorb the toxic that is 

harmful to many organisms. The toxic from the 

microplastic is generated from chemical compounds that 

are spread in the sea surface or the surrounding 

environment such as river, land, etc. Microplastic 

contamination in several biotas can also be transferred 

indirectly by the food chain [16]. 

4 Conclusion 

 There are four kinds of microplastic forms found 

inside the gills and gastrointestinal tract of Epinephelus 

fuscoguttatus-lanceolatus from Pulau Panjang, Serang, 

Banten. The fragment is the common form found in E. 

fuscoguttatus lanceolatus gills and digestive tracts, 

followed by fiber, film, and granule. The digestive tract 

has more microplastic abundance compared to the gills. 

An average microplastic abundance inside the gills is 

3459.56 ± 1208.51 particles/individuals, and 5595.11 ± 

2078.71 particles/individuals inside the digestive tracts. 
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