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ABSTRAK

Polusi sampah plastik di lautan dapat membahayakan keamanan pangan bagi masyarakat di dunia. Salah satu polusi
yang paling berbahaya saat ini adalah mikroplastik. Mikroplastik adalah partikel plastik yang berukuran = 5 um dan
tidak dapat larut dalam air. Ikan merupakan salah satu bahan pangan penting yang sering dikonsumsi oleh manusia
karena selain rasanya yang lezat, ikan juga memiliki nilai gizi yang baik. Adanya cemaran mikroplastik pada ikan yang
dikonsumsi oleh manusia tentunya akan sangat merugikan manusia. Tujuan dari penelitian ini adalah untuk
mengetahuijenis dan kelimpahan mikroplastik pada ikan Euthynnus affinis di daerah Kedonganan, Kuta, Badung, Bali.
Penelitian ini dilakukan pada bulan April hingga Mei 2023. Sampel ikan yang digunakan sebanyak 30 sampel dengan
analisis deskriptif kualitatif. Partikel mikroplastik diekstraksi terlebih dahulu untuk dianalisis lebih lanjut. Hasil
penelitian menunjukkan jenis mikroplastik yang ditemukan pada ikan Euthynnus affinis, yaitu jenis film, serat, dan
fragmen. Sedangkan kelimpahan mikroplastik pada Euthynnus affinis, jenis serat merupakan jenis mikroplastik yang
paling banyak ditemukan yaitu sebesar 2,1 partikel/individu diikuti dengan jenis fragmen dan film masing-masing
sebesar 1,1 partikel/individu dan 0,8 partikel /individu.

Kata kunci: mikroplastik, kelimpahan, Euthynnus affinis, Bali

ABSTRACT

Plastic waste pollution in the ocean can compromise food safety for the community in the world. One of the most
dangerous polution today is microplastics. Microplastics are plastic particles that are = 5 pm in size and cannot
dissolve in water. Fish is one of the important foodstuffs that is often consumed by humans because, besides its
delicious taste, fish also has good nutritional value. The presence of microplastic contamination in fish consumed by
humans will certainly be very detrimental to humans. The purpose of this study was to determine the type and
abundance of microplastics in Euthynnus affinis fish in the Kedonganan area, Kuta, Badung, Bali. This study was
conducted from April to May 2023. The fish samples used were 30 samples with descriptive qualitative analysis.
Microplastic particles were extracted first for further analysis. The results showed the types of microplastics found in
Euthynnus affinis, namely film, fibre, and fragment types. While the abundance of microplastics in Euthynnus affinis,
the fibre type is the most common type of microplastics found at 2.1 particles/individual followed by fragment and
film types at 1.1 particles/individual and 0.8 particles/individual respectively.
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1. Background be ingested by marine invertebrates. The

The increasing number of human activities has
caused various impacts on the surrounding
environment. One of the impacts is the emergence of
microplastic contamination, which has recently been
known to have spread from terrestrial to aquatic
areas. Currently, microplastics can be found from
cosmetic appliances (Andrady, 2011) to sediments at
the bottom of the Pacific Ocean(Szymanska and
Obolewski, 2020). In recent years, plastic has been
identified as the most important component of marine
debris worldwide (Zhao, Zhu and Li, 2015). Plastic
debris can cause fragmentation into particles that can
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decomposition of plastics may not occur for hundreds
of years. Microplastics pose a more serious threat than
larger plastic materials. Microplastics can be eaten by
all marine organisms if one particle of microplastics
can be shaped like food (Boerger et al, 2010),
(Browne et al, 2008), (Lusher, McHugh and
Thompson, 2013).

Plastic waste pollution in the ocean can
compromise food safety for the community.
Microplastics are plastic particles that are £ 5 pm in
size and cannot dissolve in water (Hiwari et al., 2019).
Based on their shape and nature, microplastics are
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divided into 2 types, namely primary microplastics
and secondary microplastics. Primary microplastics
come from microbeads, capsules, fibres, and pellets.
Meanwhile, secondary microplastics come from
plastic waste that is carried into the ocean, breaking
down into smaller plastics (Ziani et al., 2023). The
effects of microplastics as physical contaminants that
accumulate in the human body are still not widely
understood when compared to their toxic distribution
and accumulation pathways. Research results show
several negative impacts of microplastics that need to
be considered, such as increased inflammatory
responses, toxicity according to plastic particle size,
the presence of adsorbed pollutant chemicals, and
disruption of gut microorganisms (Wright and Kelly,
2017). In addition, the hydrophobic nature of their
surface allows microplastics to adsorb and
accumulate hydrophobic organic contaminants such
as polycyclic aromatic hydrocarbons, organochlorine
pesticides, and polychlorinated biphenyls (Mato et al.,
2001), (Ogata et al.,, 2009).

Bali produces 4,281 tonnes of waste per day, of
which 119% is washed into the ocean, which is feared
to be consumed by humans through the consumption
of marine species that have been contaminated by
microplastics as food, which can have potential
impacts on human health. Once ingested, microplastic
uptake is distributed through the circulatory system
and into tissues and cells, potentially resulting in
several adverse effects (Barboza et al, 2018).
Consumption of microplastics can lead to obesity and
cancer, in the case of women, microplastics can cause
breast cancer (Alberghini et al, 2023). Fish is one of
the important foodstuffs that are often consumed by
humans, because besides its delicious taste, fish also
has good nutritional value.

The presence of microplastic contamination in
fish consumed by humans will certainly be very
detrimental to humans. The entry of microplastics
into the body can cause various disorders in the body.
Microplastics that enter the body can be toxic to the
body, also plastic particles can cause physical damage
to body cells and if they can be absorbed through the
membrane, they can interfere with the metabolic
functions of body cells (Lee et al., 2023). Microplastics
can also accumulate heavy metals such as cadmium,
zing, nickel, and lead (Holmes, Turner and Thompson,
2012), (Chen et al., 2023). The absence of microplastic
research on Euthynnus affinis in the kedonganan area
of Kuta, Badung, Bali needs to be done to observe
microplastics sourced from these fish considering that
Euthynnus affinis is a type of marine fish that is widely
consumed by Indonesians, especially in the Bali area.
This fish is found in warm shallow water areas in the
West Indo-Pacific region including the Indian Ocean
which is directly adjacent to the southern coast of
Java.
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2, Method
Time and Place of Research

This study was conducted for 2 months from
April to May 2023. Fish samples were taken from
Kedonganan, Kuta, Badung, and Bali. The dissection
process, and analysis of the content and abundance of
microplastics in Euthynnus affinis was carried out at
the Fisheries Laboratory, Faculty of Marine and
Fisheries, Udayana University.
Sampling

Fish samples were obtained from traders in
the Kedonganan area. The total number of samples
studied was 30 Euthynnus affinis with fish sizes
between 26.3-50.1 cm.
Organ Sampling

The organ observed in this study was the
intestine of the fish. Before dissection, the tools used
were rinsed first using distilled water 3 times to avoid
contamination. Fish were dissected on the abdomen,
from the anus to the gills using a dissecting set to
obtain the intestine of the fish.
Extraction of Microplastics from Fish Intestinal
Organs

The extraction process of microplastics from
fish intestines was carried out using a method similar
to the previous method (Rochman et al, 2015). The
fish intestine was put into a measuring cup, then a
10% KOH solution was added until it was submerged
to destroy the fish intestine. The measuring cup
containing fish intestine and 10% KOH solution was
then covered using aluminium foil and incubated for
24 hours at 60°C. The next stage is the destruction of
the remaining fish intestines, by adding 30% H202
solution as much as 5 ml. The sample was then
allowed to stand again for 24 hours at room
temperature. After the fish intestine is destroyed, it is
then filtered using 125 pm plankton net filter cloth
first to facilitate sample filtration. Samples that have
been filtered, rinsed with distilled water while being
transferred to Whatman filter paper size 10 pm. The
Whatman paper containing the sample was covered
and coated with aluminium foil, then oven dried to
facilitate the identification process.
Observation of Microplastic Type and Shape

The process of observing the type and shape
of microplastics was carried out using a binocular
microscope, with magnifications of 40x and 100x.
Microplastic samples that have been filtered on
Whatman paper (which has been dried) are
transferred to Petri dishes to facilitate the
identification process. The documentation process
was assisted by a digital camera integrated with a
microscope (Optilab). Microplastic particle size was
obtained through the analysis process using Image
Raster software.
Calculation of Microplastic Abundance

Abundance is the number or number of
individuals in a certain area in a community.
Microplastic abundance can be calculated by the
following formula (Sanabila, Hadi and Zummah, 2022)
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K=Ni/N

Description:

K = Microplastic abundance (particles/ind)

Ni = Number of microplastic particles found
(particles)

N = Number of fish (ind)

3. Results and Discussion
3.1 Microplastic Type in Euthynnus affinis

Euthynnus affinis were observed in the study
with a length of 26.3-50.1 cm. Based on the
identification that has been done in this study, 3
types of microplastics were found in the stomach
of Euthynnus affinis fish, namely film, fibre and
fragment types. This can be seen in Figure 1.

Figure 1. Microplastics types in Euthynnus affinis
of the film (a), fibre (b) and fragment (c).

The types of microplastics found in the
digestive tract of Euthynus affinis are film, fibre, and
fragment. From the results of the study, the most
common type of microplastic found was the fibre type.
The presence of microplastics found in fish is related
to the type of species used in the study, habitat, fish-
eating habits, plastic particle density, and the
presence of microplastics in the aquatic environment
(Neves et al,, 2015). Fibre is a microplastic with an
elongated and thin shape like a fishing line or net (Lie
et al., 2018), known to lastlonger on the water surface
due to its relatively low density. The type of fibre
found in this study can be assumed to originate from
the degradation of textile laundry waste in the form of
clothing fibres (Zhang et al, 2017). Film is a type of
microplastic that comes from some food packaging
bags that have a transparent shape and colour,
filament is a type of microplastic that degrades due to
solar UV rays from macro waste that usually comes
from plastic manufacturing plants(Acharya et al,
2021). The film type of microplastic is part of a very
fragile plastic product that is very easy to degrade
(Browne et al., 2011). While the fragments found are
sourced from degradation or fragments of larger
plastics (Amin, Galib and Setiawan, 2020) such as
beverage bottles, rice wrappers, and fast-food
44

Data Analysis

The data analysis process was carried out using the
Microsoft Excel 2016 programme for the presentation
of graphs and images. The variables observed in this
study were microplastic content and abundance.

packaging, besides fragment-type microplastics are
not transparent.

State that as long as the biota is growing
(small size), its ability to accumulate contaminants
also increases, so fish with small sizes in this study are
more ingested by microplastics (Hendrarto and
Hadiyarto, 2011). It is the opposite where the larger
the size of the biota, the age of the biota is also
estimated to be higher, so that the accumulation time
of pollutants has lasted longer than the biota with a
smaller size, besides that it also does not rule out the
possibility that the larger fish caught can come from
the river flow around the reservoir which still has
little microplastic presence. Differences in the
abundance value of fish size can also be influenced by
the habitat of the fish, the eating habits of the fish, and
the characteristics of plastic particles or microplastics
(Menéndez-Pedriza and Jaumot, 2020).

The movement of microplastic particles
occurs due to the deflection of currents and waves can
survive and accumulate in waters (Browne et al.,
2013),(Oliveira et al, 2015),(Iwasaki et al, 2017).
Fibre-shaped microplastics are one of the
microplastics sourced from the fragmentation of
monofilament fishing nets and fishing rods. In this
study, the most types of fibre microplastics were
found (Gallowaya and Lewisa, 2016), (United Nations
Environment Programme, no date). This is inversely
proportional to the research the highest microplastic
fragment was 94% (Wright, Thompson and Galloway,
2013). Fragments are the result of fragmentation of
macro waste caused by UV radiation, seawater waves,
oxidative materials from plastics, and hydrolytic
properties of seawater (Dimassi et al,, 2022).

3.2 Microplastic Abundance in Euthynnus affinis

Based on the data in Table 1, the abundance value of
microplastics in the observed tuna showed that the
highest abundance of microplastics was 3.9
particles/individual in trader 3, followed by trader 2
and trader 1 at 2.9 particles/individual and 2.5
particles/individual, respectively. The highest
abundance of microplastics in the digestive tract of
Euthynnus affinis was found in the fibre type, which
was 2.1 particles/ind followed by the fragment and
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film types at 1.1 particles/ind and 0.8 particles/ind,
respectively. This can be seen in Figure 2.

Table 1. Abundance (particles/individual) of
microplastics in Euthynnus affinis among traders by
microplastic type

Abundance (panicles/individual)

Species Microplastic type Merant
1 1 i
Film 08 06 07
Futunms affiis  Fibre 12 15 1l
Fragment 03 08 L1
Total 23 2 39

Abundance Microplastic
(Particles/Individual)

1 2 3

wFilm wFibre =Fragment

Figure 2. Total Microplastic Abundance of Euthynnus
affinis

The abundance value of microplastics from
the number of samples found in the stomach
of Barbonymus schwanenfeldii fish in this study can
have several negative impacts in the form of blocking
growth for organisms that indirectly consume
microplastic particles, besides that it can also cause
complications in the reproductive system of fish
(Fossi et al., 2016). Additives or harmful compounds
from plastics that bind to waste in reservoirs can
cause negative biological effects such as decreased

4. Conclusion

The types of microplastics found in tuna (Euthynus
affinis) are film, fibre, and fragment. The abundance of
microplastics, namely the fibre type is the most
common type of microplastics found at 2.1
particles/individual followed by the fragment and film
types at 1.1 particles/individual and 0.8
particles/individual respectively.
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