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       ABSTRACT
Plastic waste in marine waters will undergo a degradation process that breaks down large 
plastic pieces into smaller particles called microplastics. The abundance of microplastics, 
caused by their small size (<5mm) can be easily indirectly consumed by aquatic animals. 
Anadara granosa is one of the bivalves that is quite vulnerable to microplastic contamination 
because it has the nature of a filter feeder which means it can sift particles and organic 
matter around it. The purpose of this study was to determine the characteristics, abundance, 
and types of microplastic polymers in blood clams (A. granosa). The results of microplastic 
observations made on 60 blood clams were 153 microplastic particles identified from 47 
individuals (78%) of contaminated blood clams with an average microplastic abundance 
of 0.591 ± 0.083 item/gr. Fiber-type microplastics are the most dominant form found and 
blue is the most dominant color found in the sample. Based on the average abundance of 
microplastics in Anadara granosa in the coastal area of Palopo City, it is lower than several 
studies that have been conducted previously. Fourier Transform-Infra Red was conducted 
to determine the type of polymer in microplastics. Three types of polymers were found in 
the Anadara granosa samples polyethylene terephthalate (PET), polystyrene, and polyester. 
The three types of polymers have effects on human health such as respiratory problems, skin 
irritation, and genotoxicity. Action is needed to prevent microplastic pollution in Palopo City’s 
rivers before microplastic pollution becomes more severe in the future.

INTRODUCTION

Plastic pollution has become a global problem today. 
Anthropogenic activities can increase the amount of 
plastic waste that will end up in the ocean through rivers 
(Lebreton et al. 2017, Wicaksono et al. 2021). Exposure to 
ultraviolet (UV) light, physical abrasion, and temperature 
helps plastic waste to break down into smaller plastic sizes 
in the environment (Song et al. 2017). Plastic particles that 
range in size from 1-5mm are called microplastics (Frias & 
Nash 2019).

Contaminated microplastics can potentially biomagnify 
where pollutant transfer occurs in the food chain (Namira 
et al. 2023). Microplastic biomagnification has been found 
in aquatic organisms such as fish, bivalves, and gastropods 
living in contaminated aquatic environments (Caruso 2019). 
Microplastic biomagnification was also found in human feces 
(Riba 2021), in river sediment (Wicaksono et al. 2021), and 
filter feeder aquatic organisms such as blood clam (Anadara 

granosa) found in the Jeneponto river area (Saleh et al. 2023).

Palopo City is one of the cities in South Sulawesi that 
has considerable potential for marine resources, especially 
various types of crabs, shellfish, and fish as a source of 
animal protein. Anadara granosa (blood clam) is one type 
of clam that can be found in Palopo City. These clams can be 
found in river estuaries that have mangrove vegetation with 
muddy sediment types and are usually consumed by the local 
community. Based on the results of the field observation 
that has been carried out, a lot of plastic waste was found 
at the sampling location which is thought to come from the 
waste of people living around the river in Palopo City. Plastic 
waste is the most dominant type of waste found in the Palopo 
City River estuary (Sukimin et al. 2023).  The correlation 
between the presence of plastic waste and the abundance of 
microplastics shows fluctuating values due to several factors 
such as the activities of residents, the time required for the 
degradation process of plastic waste into microplastics, and 
the distribution of microplastics influenced by river flow 
(Kurniawan et al. 2023). The abundance of microplastics in 
aquatic organisms can be classified as a potentially hazardous 
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pollutant to public health and raises concerns about the level 
of risk to human health.

This study focuses on microplastic pollution in blood 
clam (A. granosa) consumed by the people of Palopo 
City. This study aims to determine its abundance and 
characteristics. This study provides new data on microplastic 
pollution in consumable aquatic organisms in Palopo City. 
This data can provide new data on microplastic pollution 
in the coastal environment and can be used to evaluate and 
improve plastic waste management in Palopo City.

MATERIALS AND METHODS 

Quality control: All of the pieces of equipment were pre-
cleaned with tap water and rinsed with distilled water. The 
MPs visual observation workspace was also cleaned using 
a dust roller before the MP identification process. All of the 
filter-filled Petri dishes were kept closed to prevent airborne 
contamination (Wicaksono et al. 2021). Sample blanks and 
airborne controls were used as the negative control. A total 
of 3 blood clams blanks were created during this research. 
The blanks were used to count the amount of contamination 
during the morphometric measurement process until the 
sample extraction process by adding 50 mL of 20% KOH 
solution to an empty sample bottle. 120 Petri dishes (airborne 
controls) were used to count the amount of contamination 
during visual observation of microplastics using a stereo 
microscope by adding distilled water to the Petri dishes and 
leaving them open during the observation process (Sawalman 
2021). 

Anadara granosa analysis: Sampling of Anadara granosa 

(blood clams) was conducted by installing 3 × 3 m transects 
using the Purposive Sampling survey method. There were 8 
sampling points determined in this study (Fig. 1). Blood clams 
were only found in 3 sampling point locations, the number 
of blood clams collected was 20 individuals per station. 
The blood clams found were measured morphometrically, 
including length, width, and weight.

The blood clams were split and the meat was weighed. 
It was then put into a sample bottle, which contained 20% 
KOH solution (Wicaksono et al. 2023). The sample bottle 
is then marked with a label containing sample number 
information to distinguish the type of sample that has been 
taken. Extraction of organic matter was carried out with 20% 
KOH for 1 to 2 weeks, at room temperature. The provision 
of KOH solution aims to digest organic matter in the sample 
before observation. Observation of microplastics in the 
sample was carried out by taking as many as 5 to 10 mL of 
sample solution was then placed in a petri dish and continued 
to be observed under a microscope. Through observation, 
microplastic identification and polymer analysis with FT-IR 
method were used as primary data.

Visual observations were made using a stereo euromex 
SB-1902 microscope with zigzag movements on a petri 
dish. Microplastics found will be placed into an object glass. 
The shape, color, and size of microplastics were classified 
according to Frias et al. (2019) and the identification of 
microplastic shape refers to GESAMP (2019). Image J 
software (Institute of Health, Bethesda, MD, USA, version 
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1.54h) was used to measure the length of microplastics. 
Microplastic sizes were classified in MPs<1mm (small 
microplastics) and MPS>1-5mm (large microplastics) 
(Hanke 2013). The abundance of microplastics of MPs in 
the samples was expressed in items/g for Anadara granosa 

samples. The polymer type of the representative microplastic 
sample was separately identified using the Fourier-transform 
Infrared Spectroscopy (FTIR) method. Microplastics were 
placed on sterile glass and read using FTIR Attenuated 
Total Reflectance (ATR) machine (model; QATR-S). 
The wavelength spectra were then matched with the Lab 
SolutionIR spectrum library to determine the polymer type.
Data analysis: Microplastic abundance in Anadara granosa 

was analyzed using the Chi-Square test. The shape, color, 
size, and polymer of microplastics are described descriptively 
graphically. Shape, color, size, and polymer are described 
descriptively. Graphs of abundance, and proportion (size, 
shape, and color) were displayed using GraphPad software 
version 8.6.

RESULTS AND DISCUSSION

Contamination Control

In the negative airborne control, from 90 Petri dishes 
used during the microplastic identification process, only 4 
microplastics were found (fiber, green and black) with an 
average microplastic abundance of 0.04 items/petri dish. 
In research conducted by Sawalman (2021), the negative 
airborne control abundance was 0.75 items/petri dish. 
Therefore, microplastic contamination can be ignored. it is 
assumed that contamination does not affect the identification 
of microplastics in blood clam samples.

Microplastic Abundance

A total of 60 individuals were analyzed in this study. There 
were differences in the level of microplastic contamination 
(%) and microplastic abundance (mean ± SD) at each blood 
clam (A. granosa) sampling station. The abundance of 
microplastics found in blood clam (A. granosa) samples 
at Station 1 found 39 microplastic items (0.562 ± 0.128 
items/gr) identified from 14 individuals (70%). At station  
2, 47 microplastic items (0.622 ± 0.143 items/gr) were 
identified from 17 individuals (85%). At station 3, 67 
microplastic items (0.590 ± 0.087 items/gr) were identified 
from 16 individuals (80%) (Fig. 2). The mean total 
abundance of microplastics in Anadara granosa in Palopo 
City was 0.591 ± 0.083 item/gr.

The abundance of microplastics obtained in this study is 
lower when compared to research conducted by Goh et al. 
(2021) on blood clams from fish markets in Thailand with 

an abundance of 2.24 ± 1.32 items/gr. In addition, research 
conducted by Fitri & Patria (2019) on blood clams in Jambi 
has an abundance value of 4.1 ± 0.43 items/gr is higher 
compared to the abundance of blood clams found in this study 
0.591 ± 0.119 items/gr. The results of research conducted 
by (Ukhrowi et al. (2021) on blood clams in the Lada-bay 
area, Banten have a higher microplastic abundance value 
of 62.67 ± 18.03 items/gr when compared to those obtained 
in this study. According to Fitri (2017), turtle shells can be 
contaminated with microplastics because of the location 
where the shells are already polluted due to anthropogenic 
activities. Chi-square test results of microplastic abundance 
(particles/gr) showed that there was no significant difference 
in the abundance of microplastics in blood clams.

Microplastic Characterization

Characteristics of microplastics are identified based on shape, 
color, and size.

Microplastic Shape
Microplastic fiber is the most dominant form found at each 
station with a percentage at station 2 of 96%, station 3 of 
97%, and station 5 of 98%. Film form was found at station 
2 of 4 %, station 3 of 3%, and station 5 of 2% (Fig. 3).

Among the 153 microplastic particles found in 60 
samples of Anadara granosa, they were divided into 2 forms 
of microplastics, namely fibers of as many as 152 particles 
(99.346%) and films of as many as one particle (0.654%). no 
pellet-type plastics were found in this study, which means 
that all microplastics found were identified as secondary 
microplastics because pellets or beads are generally included 
in primary microplastics made with sizes <5mm (Asadi et 
al. 2019).

 
Fig. 2: Microplastic abundance in Anadara granosa (n=20). 
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The high level of fiber microplastics in blood clams is 
thought to be due to the character of the elongated, slender, 
and smooth fiber shape. (Li et al. 2016) also explained 
that fiber-shaped microplastics are particles that have a 
soft and slender texture so that they are easy to clump, this 
form of microplastic is also easily bound to thread-like 
organs found in the body of shellfish including the gills, 
clumping fibers will be easily rejected and involved during 
the selection process. According to research (Woods et al. 
2018) in Mytilus edulis, of the 100% of microplastic fibers 
that enter the mussel’s body tissue, 71% will be coagulated 
and immediately wasted before being swallowed. Browne et 
al. (2011) explained that microplastic fibers can come from 
monofilament fragmentation from fishing gear such as ropes 
and nets, and can even come from clothing fibers through 
the washing process (polyester) of coastal communities that 
are carried to the sea.

The presence of fiber and film-shaped microplastics  
(Fig. 4) indicates a tendency for secondary microplastics to 
be present in these waters through anthropogenic activities 
or runoff from land entering the sea (GESAMP 2019). There 
is no definitive data that fibrous microplastics dominate 
microplastic pollution in marine waters, but according to 
Woods et al. (2018), almost 90% of microplastics scattered 
in marine waters are in the form of fibers. This may be 
related to fishing and aquaculture activities whose equipment 
is ropes made of plastic materials, as found by (Xue et al. 
2020) in Chinese waters. (Qu et al. 2018) conducted a study 
of microplastics in the water medium and the bodies of blue, 
Mytilus edulis and green, Perna viridis living on the North 
and South coasts of China and they found that microplastic 
fibers dominated in the mussel meat. In bivalve species from 
the Salish Sea, USA, 96% fiber microplastics were found 
(Martinelli et al. 2020).

Microplastic Color
The color composition of microplastics found in A. granosa 

is very varied such as blue, red, and clear. The most dominant 
color found at each station is blue. The percentage of 
microplastic color found at station 1 is 91% blue and 9% 
red. In station 2, the percentage of colors found was blue 
92% and red 9%. Station 3 the percentage of colors found 
was blue 93%, red 6%, and clear 1% (Fig. 5).

A total of 153 microplastic particles were found in 60 
samples of Anadara granosa, the most dominant colors 
were blue 92.810%, red 6.538%, and clear or transparent 
0.654%. The color source of microplastics originates from 
the main plastic product, but the color of microplastics can 
be changed due to the weathering process as well. The color 
of microplastics can also be used as an initial identification 
to determine the composition of microplastics (Lambert 
& Wagner 2018). The blue and red colors identified in the 
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and enter into tissues, especially in sessile organisms such 
as shellfish (Browne et al. 2008).

Large microplastics will affect the efficiency of nutrient 
absorption when stuck in the clam digestive system. This 
is supported by the statement (Wright et al. 2013) that 
blockage of digestive tract organs and physical damage to 
cells in the digestive tissue cause impaired absorption of 
nutrients and chemical hazards that have been absorbed 
by microplastic particles from polluted environments. In 
contrast, microplastics that are small in size tend to pose less 
of a risk because most of these microplastics can be quickly 
excreted with the mussel’s feces. Even if in the natural 
environment ingest a certain amount of small microplastics, 
they will be expelled before they have a detrimental effect 
on the mussel’s body (Kinjo et al. 2019).

Microplastic Polymer
Based on the FTIR test, there are 3 types of polymers found in 
this study (Fig. 7 and Fig 8). Polymer types found in mussel 
samples are polyester (PES) 60%, polyethylene terephthalate 
(PET) 23%, and polystyrene (PS) 17%. Polyester and 
PET polymers were found in the fibre-type microplastics, 

blood clams may come from fishing activities by fishermen 
using plastic nets. Seaweed farming activities in waters 
that use plastic are also suspected to be a source of plastic 
pollution. Research conducted by (Walkinshaw et al. 2020) 
also found that blue and red microplastic particles are 
non-natural organic pigments derived from anthropogenic 
activities. Clear microplastics can come from microplastics 
that have undergone a photochemical process that causes the 
loss of color pigments in the microplastics (Tubagus et al.  
2020). 

Microplastic Size
The microplastic particles found are divided into two size 
categories, SMPs (<1 mm) and LMPs (1-5mm) (Wicaksono 
et al. 2021). The dominant size in blood clam samples is 
LMPs (Fig. 6).

The size of microplastics is an important factor related 
to the range of effects that affect organisms. According 
to Widianarko & Hantoro (2018), the large surface area 
compared to the volume ratio of small particles gives 
microplastics the potential to release chemicals quickly. 
Microplastics with smaller sizes will be easy to swallow 
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while for film-shaped microplastics, polystyrene (PS) was  
found.

Polyester is the type of polymer that is most commonly 
found in this study (Fig. 7). Polyester is used as a textile 
raw material, based on the results of research by Napper 

& Thompson (2016), in one wash of about 6kg of 
polyester clothes can release 500,000 polyester fibers in 
the waste, resulting in a higher abundance of polyester 
in the environment. Polystyrene is commonly used in 
household products such as basins, broom combs, buckets, 

Microplastic Polymer 

Based on the FTIR test, there are 3 types of polymers found in this study (Fig. 7 and Fig 8). Polymer 

types found in mussel samples are polyester (PES) 60 %, polyethylene terephthalate (PET) 23 %, and 

polystyrene (PS) 17 %. Polyester and PET polymers were found in the fibre-type microplastics, while for film-

shaped microplastics, polystyrene (PS) was found. 
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Fig. 7: Microplastics identified in Anadara granosa. 

Polyester is the type of polymer that is most commonly found in this study (Fig. 7). Polyester is used 

as a textile raw material, based on the results of research by Napper & Thompson (2016), in one wash of 

about 6kg of polyester clothes can release 500,000 polyester fibers in the waste, resulting in a higher 

abundance of polyester in the environment. Polystyrene is commonly used in household products such as 

basins, broom combs, buckets, bristle brushes, and hangers (UNEP 2016). The results of research 

conducted by Namira et al. (2023) show that polystyrene was found in microplastic samples in Anadara 

granosa originating from the degradation of plastic waste of household products disposed of into the river 

which indirectly passes through the river mouth and then enters marine waters. PET-type bottles are 

recommended to be "single-use only" if they are used too often to store warm water, which will cause the 

polymer coating on the bottle to melt and release carcinogenic substances that can cause cancers (Byrne 

et al. 2013).  
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Fig. 8: Result of FTIR analysis of microplastics in blood clam (Anadara granosa) (a) polyethylene 
terephthalate, (b) polystyrene, and (c) polyester. 

Based on research conducted by Rahmatin et al. (2024) on Anadara granosa samples referring to 

Lithner et al. (2011) and European regulations (Classifications, labeling and packaging - CLP). According to 

Rodrigues et al. (2019), to evaluate the risk assessment of plastics, polymers, their compounds (monomers 

and additives), and degradation products are classified into five qualitative categories of hazard to human 

life and the environment (very low to very high hazard), The hazard level of each substance is determined 

based on the highest negative impact that has been observed. 

Table 1: Hazard levels of microplastic polymers identified in blood clam (Anadara granosa) coastal estuaries 

Fig. 8: Result of FTIR analysis of microplastics in blood clam (Anadara granosa) (a) polyethylene terephthalate, (b) polystyrene, and (c) polyester.
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bristle brushes, and hangers (UNEP 2016). The results 
of research conducted by Namira et al. (2023) show that 
polystyrene was found in microplastic samples in Anadara 

granosa originating from the degradation of plastic waste 
of household products disposed of into the river which 
indirectly passes through the river mouth and then enters 
marine waters. PET-type bottles are recommended to be 
“single-use only” if they are used too often to store warm 
water, which will cause the polymer coating on the bottle 
to melt and release carcinogenic substances that can cause 
cancers (Byrne et al. 2013). 

Based on research conducted by Rahmatin et al. (2024) 
on Anadara granosa samples referring to Lithner et al. 
(2011) and European regulations (Classifications, labeling 
and packaging - CLP). According to Rodrigues et al. (2019), 
to evaluate the risk assessment of plastics, polymers, their 
compounds (monomers and additives), and degradation 
products are classified into five qualitative categories of 
hazard to human life and the environment (very low to 
very high hazard), The hazard level of each substance is 
determined based on the highest negative impact that has 
been observed.

The presence of microplastics in the human body can 
come from the food consumed (Table 1 and Table 2). 

Ingestion of microplastics through food consumption can 
increase health problems due to the potential for particles 
from the digestive tract to other tissues or organs containing 
toxic chemicals (Namira et al. 2023). Microplastics can act as 
a medium to transport toxic materials that will end up in the 
bodies of humans who consume them. The absorption and 
transfer of microplastics contaminated with toxic materials 
will have an impact on human health in the long term.

CONCLUSION

Microplastics were found in Anadara granosa samples taken 
at 3 sampling point locations in the coastal area of Palopo 
City. Based on the results of the research conducted, the fiber 
form is the most dominant and the blue color is the dominant 
color found in 60 samples of Anadara granosa shells. FTIR 
test results show that there are 3 types of polymers obtained, 
namely polyethylene terephthalate (PET), Polystyrene 
(PS), and polyester. With the discovery of microplastics in 
Anadara granosa, efforts are needed to overcome this such 
as by properly managing plastic waste and socializing the 
impact of plastic waste in the environment.
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