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ABSTRACT

Microplastics have become a major concern in global
environmental research due to their significant
impact on marine ecosystems. Microplastic pollution
has been detected in almost all aquatic
environments, including oceans, rivers and lakes. This
study aims to evaluate the level of microplastic
contamination in the digestive organs of old parrot
fish caught in Ekas Bay. Focusing on the digestive
organs is important because ingested microplastics
can have detrimental effects on fish health, including
digestive disorders and bioaccumulation of harmful
chemicals. The research method used was
descriptive with a sample size of six parrot fish. Based
on research conducted on the digestive organs of
parrot fish, it was found that the types of
microplastics found were in the form of fragments,
films, pellets and fibers. The total abundance of
microplastics in the intestinal organs ranges from 290
par/gr to 410 par/gr, while in the stomach organs it is
272 par/gr to 310 par/gr. The highest percentage of
microplastics in the intestinal organs was pellets at
47% and in the stomach organs it was fragments at
54%.

INTRODUCTION

Microplastics have become a major concern in global environmental research due to
their significant impact on marine ecosystems. Microplastics, plastic particles less than 5 mm
in size, come from various sources such as consumer products, industrial waste, and the
degradation of larger plastics (Yona et al., 2020). Microplastic pollution has been detected in
almost all aquatic environments, including oceans, rivers and lakes. One area showing
significant levels of microplastic pollution is Ekas Bay, an important bay in West Nusa
Tenggara, Indonesia, known for its biodiversity and productive fishing activities.

Old parrot fish (Scarus rivulatus) is one of the species that is often found in the waters
of Ekas Bay. As a fish that has an important ecological role in maintaining the balance of coral
reef ecosystems, the health of the parrot fish population is an important indicator of the
quality of the marine environment (Shafani et al., 2022). This study aims to evaluate the level
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of microplastic contamination in the digestive organs of old parrot fish caught in Ekas Bay.
Focusing on the digestive organs is important because ingested microplastics can have
detrimental effects on fish health, including digestive disorders and bioaccumulation of
harmful chemicals.

These microplastics will enter directly or indirectly through the food network. Plastic
that enters the aquaculture environment will be suspected as fish food, due to its ubiquitous
presence and micro form (Kazour et al., 2020). Microplastic particles ingested by fish will affect
the fish's physiology, especially their digestive system, because according to Margaretha et al.
(2022), microplastic particles are difficult to decompose in the fish's body. This agrees with
research by Purnama et al. (2021) which states that if microplastic particles accumulate in
large quantities in the intestines, they will have a harmful effect on fish and block the digestive
system.

This study is important because it provides insight into the extent to which microplastics
have polluted the marine food chain in Ekas Bay and the potential risks posed to marine
ecosystems and the health of humans who consume these fish. With increasing attention to
plastic pollution and its impact on the environment, it is hoped that the results of this research
can become the basis for policy making to reduce plastic pollution in the waters of Ekas Bay
and the surrounding area.

This research will involve collecting samples of parrot fish from various locations in Ekas
Bay, laboratory analysis to detect and identify microplastics in digestive organs, as well as
evaluating the potential impact of microplastics on fish health. With this approach, it is hoped
that this study can provide a comprehensive picture of the level and impact of microplastic
contamination on parrot fish in Ekas Bay.

METHODS

Time and Place

This research was carried out from May to October 2023. Samples of parrotfish were
obtained from the waters of Ekas Bay, East Lombok Regency, West Nusa Tenggara Province.
Sample preparation and sample observations were carried out at the Aquaculture
Environmental Laboratory, Department of Fisheries and Marine Sciences, Faculty of
Agriculture, University of Mataram.
Sample Collection Method

Fish samples were obtained by fishing around floating net cages. All fish samples
obtained were then placed in styrofoam containing ice cubes to maintain the quality of the
fish before being tested for microplastics in the laboratory. To ensure the identification of the
elder parrot fish, apart from being based on information from fishermen, identification was
also carried out referring to journal references related to the identification of the elder parrot
fish.
Laboratory Analysis

The method for observing fish samples refers to research by Digka et al. (2018), Senduk
et al. (2021) and Yona et al. (2020). Before surgery, fish samples were measured for length (cm)
and weight (gr). Surgery is performed to remove the digestive tract (stomach and intestines).
After carrying out the surgical process, the digestive tract is taken and weighed on a digital
scale and recorded as the wet weight. The next stage is that the digestive tract is coated with
aluminum foil first, then baked in the oven at 75°C for 24 hours. After the oven process is
complete, the digestive tract is weighed again to determine the dry weight and recorded. The
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dried sample was put into a test tube which had previously been sterilized using distilled water
so that the sample was not contaminated with dust, then 30% H,0; solution was added with a
ratio of 1:20. This comparison means that 1 gram of dry weight from the digestive tract sample
is added to 20 ml of 30% H,0; solution and then incubated for 24 hours. Next, heating and
homogenization were carried out using a hot plate at a temperature of 65°C until the solution
turned clear. The next stage is filtering the sample solution using a vacuum pump and
Whatman filter paper no. 41 with a mesh size of 20 um. The filter paper containing the sample
was re-oven at 65°C for 24 hours to facilitate identification using a binocular microscope.
Data Analysis

The data analysis used in this research is descriptive analysis. This descriptive analysis
was carried out by describing the type and abundance of microplastics based on the number
of particles at each location in the form of graphs and tables. Microplastic abundance
calculations were carried out to determine the presence of microplastics in each sample.
Microplastic abundance was calculated based on the number of each microplastic particle
found per dry weight of the sample. The calculation of microplastic abundance in this study
refers to research by Guntur et al. (2021).

Number of microplastic particles (particles)

Mi lastic Abund =
icroplastic Abundance Sample dry weight (gr)

RESULTS

Fish Size Variations

Based on measurements on 6 samples of old parrot fish, the measurement results were
obtained, namely fish length (cm), fish weight (gr) and digestive tract dry weight (gr) which
were almost the same (Table 1). It can be seen in Table 1 that the minimum value for the length
of a fish sample is 15 cm and the maximum is 23 cm. The minimum weight of fish samples is
142 gr and the maximum is 192 gr. The minimum weight of the intestinal digestive organs is
1.58 grams and the maximum is 2.1 grams. The minimum weight of the stomach digestive
organ is 0.22 grams and the maximum is 0.39 grams. The average length, weight of the fish,
weight of the intestinal organs and weight of the stomach were 17.5 cm, 158.7 gr, 1.9 gr and
0.33 gr.

Table 1. Morphometrics of Parrotfish (Scarus rivulatus)

Minimum  Maximum Average
Fish Length (cm) 15 23 17.5
Fish Weight (gr) 142 196 158.7
Weight of Digestive Organs (Intestines) (gr) 1.58 2.1 1.9
Weight of Digestive Organs (Stomach) (gr) 0.22 0.39 0.33

Total Abundance of Microplastics in Intestinal Organs

The total abundance of microplastics in fish was calculated from 6 samples of parrot fish
(9), the digestive organs taken were the intestines and stomach. Based on the research results,
the total abundance of parrotfish can be seen in Figure 1 below.
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Figure 1. Graph of the Total Abundance of Microplastics in the Intestines and Stomach

Based on the graph in Figure 1, it shows that the average total abundance in the
intestinal organs is higher than that found in the stomach organs. The highest total abundance
in the intestinal organs was found in fish sample 1 amounting to 410 par/gr, fish 5 amounting
to 397 par/gr, fish 4 amounting to 387 par/gr, fish 3 amounting to 378 par/gr, fish 6 360 par/gr
and the lowest was in fish intestine 2 at 350 gr/par.

Types of Microplastics in Organs

Based on the results of research conducted on the organs of parrot fish (Scarus
rivulatus), several types of microplastics were identified in the form of fibers, films, fragments
and pellets. The types of microplastics identified are thought to originate from various
anthropogenic activities around the Ekas Bay area, this is because the parrot fish (Scarus
rivulatus) is a coral fish so its habitat will be greatly affected by community activities in coastal
areas. The types of microplastics found in the digestive organs of parrotfish (Scarus rivulatus)
can be seen in Figure 2 below.

-

a. fiber V b. film
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c. fragment
Figure 2. Types of Microplastics Found in Fish Digestive Organs

Percentage of Abundance of Microplastic Types in Intestinal Organs

In this research, after obtaining the total value of microplastic content in the digestive
organs of parrotfish (Scarus rivulatus), the percentage of microplastic types obtained was then
calculated. This aims to obtain the highest type of microplastic so that we can estimate the
origin of the microplastic contamination. The results of the percentage of microplastic types
in the intestines of parrotfish (Scarus rivulatus) can be seen in Figure 3 below.

Types of Microplastics in the Gut

H Fiber mfragmen mEfilm [ pelet

Figure 3. Percentage of Microplastic Types in the Intestine

The most dominant type of microplastic found in the intestines is pellets, which account
for 47% of the total microplastics found. Film is the second most common type of microplastic
found, with a percentage of 40%. Fragment type microplastics account for 13% of the total
microplastics found in the intestine. Fiber was found in very small amounts in this study
because based on the percentage above it was only worth 0.03% of the total microplastics
found.

Percentage of Abundance of Microplastic Types in Gastric Organs

The percentage value of microplastic types found in the stomach organs of parrot fish

(Scarus rivulatus) can be seen in Figure 4 below.
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Types of Microplastics in the Stomach
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Figure 4. Percentage of Microplastic Types in the Stomach

The most dominant type of microplastic found in the stomach was the fragment type
which reached 54% of the total microplastic found. Microplastic film is the second most
common type found, with a percentage of 36%. Pellet type microplastics were found in 9% of
the total microplastics found in the stomach. According to the diagram above, fiber is only
found in 1% of the total microplastics found in the stomach of parrot fish (Scarus rivulatus).

DISCUSSION

Based on the results of observations of microplastics in the digestive system, namely the
intestines and stomach, it shows that fragment type microplastics are mostly found in the
stomach and pellet type in the intestines of parrot fish (Scarus rivulatus) sample. This type of
microplastic fragment is often found in the digestive system in the stomach, allegedly because
many human activities around Ekas Bay still throw rubbish directly into the sea. This is in
accordance with research by Al-Fatih (2021), which states that fragment type microplastics are
most often found in fish samples because these fragment type microplastics come from
rubbish piles located around the sample collection which is dominated by plastic waste
packages and inside there are collections of plastic bottles, food wrappers and other product
packaging.

Microplastics found in the fish's digestive system can enter via 2 routes, namely directly
or indirectly. The direct process is when fish mistakenly assume that microplastics in the water
are their food, while the indirect process is through the food chain process, namely when
plankton eat microplastics, then the plankton are eaten by fish and the fish are contaminated
by microplastics too. This is in line with the statement of Yona et al. (2020), which states that
microplastics found in the digestive tract of fish can come from water directly in the process
of fish getting food or from the food chain.

Microplastics contained in the fish's digestive system can affect the fish's appetite, can
cause complications in the fish's reproductive system, decrease the function of the fish's
digestive system, and will also affect people who consume fish containing these microplastics.
This is in line with the statement by Margaretha & Fauzi (2022), stating that the negative
impact can hinder the growth of organisms that indirectly consume microplastic particles,
apart from that it can also cause complications in the fish reproductive system. Additives or
dangerous compounds from plastic that bind to waste in reservoirs can cause negative
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biological effects such as decreasing the function of the fish's digestive system. Biota that
consume microplastics for a long time can cause death because the microplastic particles
cannot be digested. According to Carbery (2018), microplastics also have an impact on
humans, if they accumulate in organisms and are then transferred to humans through the food
chain, this can cause disease in humans. Health impacts resulting from the bioaccumulation of
microplastics in the human body include skin irritation, respiratory problems, digestive
problems, reproductive problems and even cancer.

Pellets are small plastic granules used as raw material in plastic production. The high
percentage of pellets suggests that plastic industry waste may be a major source of
microplastic pollution in this environment. Pellet-type microplastics can be easily ingested by
fish due to their small size and uniform shape, which may look like fish eggs or other food
pellets. The main sources of microplastic pellets in the aquatic environment include, among
others, leaks during production which result in pellets often being spilled and released during
the manufacturing and shipping processes. Pellets that are improperly disposed of during the
production or transportation process can enter waterways (Labibah & Triajie, 2020; Sarasita et
al., 2020; Senduk et al., 2021; Suprijanto, 2021; Utami et al., 2014).

Pellet type microplastics can cause physical disorders in fish intestines. Their small size
allows them to enter the digestive tract and cause blockage or irritation. Plastic pellets can
absorb toxic chemicals from the surrounding environment, such as pesticides and industrial
pollutants. When fish swallow these pellets, these toxic substances can enter the fish's body
and cause internal damage or physiological disorders. The buildup of microplastic pellets in
fish intestines can reduce the volume available for real food, which can interfere with digestion
and nutrient absorption. The presence of microplastics in fish is greatly influenced by the type
of microplastics in the water, as well as their eating habits (Senduk et al., 2021; Suprijanto et
al., 2021; Utami et al., 2014). This can cause malnutrition and affect overall fish growth and
health (Crichell & Hoogenboom, 2018; Tobing et al., 2020; Sarasita et al., 2020; Senduk et al.,
2021).

CONCLUSION

Based on research conducted on the digestive organs of parrot fish, it was found that
the types of microplastics found were in the form of fragments, films, pellets and fibers. The
total abundance of microplastics in the intestinal organs ranges from 290 par/gr to 410 par/gr,
while in the stomach organs it is 272 par/gr to 310 par/gr. The highest percentage of
microplastics in the intestinal organs was pellets at 47% and in the stomach organs it was
fragments at 54%.

ACKNOWLEDGEMENT

The author would like to thank all parties who helped in this research and the White
Sand Cultivator group who helped with sample collection.

REFERENCES
Al-Fatih, A. N. F. (2021). Identifikasi mikroplastik pada sistem pencernaan ikan nila

(Oreochromis niloticus) di Kali Pelayaran Kabupaten Sidoarjo. Environmental Pollution
Journal, 1(3), 237-244.

79



Journal of Fish Health, 4(2), 73-81 (2024)
Sumsanto & Diniariwisan (2024)
https://doi.org/10.29303/jfh.v4i2.4964

Carbery, M., O’Connor, W. A., & Palanisami, T. (2018). Trophic transfer of microplastics and
mixed contaminants in the marine food web and implications for human health.
Environment International, 1-22.

Critchell, K., & Hoogenboom, M. O. (2018). Effects of microplastic exposure on the body
condition and behaviour of planktivorous reef fish (Acanthochromis polyacanthus). PLOS
ONE, 1-19. https://doi.org/10.4225/28/5a27312c231cc

Digka, N., Tsangaris, C., Torre, M., Anastasopoulou, A., & Zeri, C. (2018). Microplastics in
mussels and fish from the Northern lonian Sea. Marine Pollution Bulletin, 30-40.
https://doi.org/10.1016/j.marpolbul.2018.06.063

Guntur, G., Asadi, M. A., & Purba, K. (2021). Ingestion of microplastics by anchovies of the
Madura Strait, Indonesia. AACL Bioflux, 14(3), 1163-1170.

Kazour, M., Jemaa, S., El Rakwe, M., Duflos, G., Hermabassiere, L., Dehaut, A., Le Bihanic, F,,
Cachot, J., Cornille, V., Rabhi, K., Khalaf, G., & Amara, R. (2020). Juvenile fish caging as a
tool for assessing microplastics contamination in estuarine fish nursery grounds.
Environmental Science and Pollution Research, 27(4), 3548-3559.
https://doi.org/10.1007/s11356-018-3345-8

Labibah, W., & Triajie, H. (2020). Keberadaan mikroplastik pada ikan swanggi (Priacanthus
tayenus), sedimen dan air laut di perairan pesisir Brondong, Kabupaten Lamongan.
Juvenil: Jurnal lImiah Kelautan Dan Perikanan, 1(3), 351-358.
https://doi.org/10.21107/juvenil.v1i3.8563

Margaretha, L. S., & Budijono, M. F. (2022). Identifikasi mikroplastik pada ikan kapiek (Puntius
schwanenfeldii) di Waduk PLTA Koto Panjang Kabupaten Kampar Provinsi Riau. Jurnal
Perikanan dan Kelautan, 27(2), 235-240.

Purnama, D., Johan, Y., Wilopo, M. D., Renta, P. P, Sinaga, J. M., Yosefa, J. M., & M., H. M.
(2021). Analisis mikroplastik pada saluran pencernaan ikan tongkol (Euthynnus affinis)
hasil tangkapan nelayan di Pelabuhan Perikanan Pulau Baai Kota Bengkulu. Jurnal
Enggano, 6(1), 110-124.

Ridlo, A., Ario, R., Al Ayyub, A. M., Supriyantini, E., & Sedjati, S. (2020). Mikroplastik pada
kedalaman sedimen yang berbeda di Pantai Ayah Kebumen Jawa Tengah. Jurnal Kelautan
Tropis, 23(3), 325—-332. https://doi.org/10.14710/jkt.v23i3.7424

Sandra, S. W., & Radityaningrum, A. D. (2021). Kajian kelimpahan mikroplastik di biota
perairan. Jurnal llmu Lingkungan, 19(3), 638—648. https://doi.org/10.14710/jil.19.3.638-
648

Sarasita, D., Yunanto, A., & Yona, D. (2020). Kandungan mikroplastik pada empat jenis ikan
ekonomis penting di perairan Selat Bali. Jurnal Iktiologi Indonesia, 20(1), 1-12.

Senduk, J. L., Suprijanto, J., & Ridlo, A. (2021). Mikroplastik pada ikan kembung (Rastrelliger
sp.) dan ikan selar (Selaroides leptolepis) di TPl Tambak Lorok Semarang dan TPl Tawang
Rowosari Kendal. Buletin Oseanografi Marina, 10(3), 251-258.
https://doi.org/10.14710/buloma.v10i3.37930

Shafani, R. H., Nuraini, R. A. T., & Endrawati, H. (2022). Identifikasi dan kepadatan mikroplastik
di sekitar muara Sungai Banjir Kanal Barat dan Banjir Kanal Timur, Kota Semarang, Jawa
Tengah. Journal of Marine Research, 11(2), 245-254,
https://doi.org/10.14710/jmr.v11i2.31885

Suprijanto, J., Senduk, J. L., & Makrima, D. B. (2021). Penggunaan Fourier transform infrared
untuk analisis mikroplastik pada Loligo sp. dan Rastrelliger sp. dari TPl Tambak Lorok
Semarang. Buletin Oseanografi Marina, 10(3), 291-298.
https://doi.org/10.14710/buloma.v10i3.38964

80


https://doi.org/10.4225/28/5a27312c231cc
https://doi.org/10.1016/j.marpolbul.2018.06.063
https://doi.org/10.1007/s11356-018-3345-8
https://doi.org/10.21107/juvenil.v1i3.8563
https://doi.org/10.14710/jkt.v23i3.7424
https://doi.org/10.14710/jil.19.3.638-648
https://doi.org/10.14710/jil.19.3.638-648
https://doi.org/10.14710/buloma.v10i3.37930
https://doi.org/10.14710/jmr.v11i2.31885
https://doi.org/10.14710/buloma.v10i3.38964

Journal of Fish Health, 4(2), 73-81 (2024)
Sumsanto & Diniariwisan (2024)
https://doi.org/10.29303/jfh.v4i2.4964

Tobing, S. J. B. L., Hendrawan, |. G., & Elok, F. (2020). Karakteristik mikroplastik pada ikan laut
konsumsi yang didaratkan di Bali. Journal of Marine Research and Technology, 3(2).
Utami, M., Redjeki, S., & Supriyantini, E. (2014). Komposisi isi lambung ikan kembung lelaki

(Rastrelliger kanagurta) di Rembang. Journal of Marine Research, 3(2), 99—-106.

Yona, D., Harlyan, D. |, Fuad, M. A. Z., Prananto, Y. P., Ningrum, D., & Ernawati, M. R. (2021).
Komposisi mikroplastik pada organ Sardinella lemuru yang didaratkan di Pelabuhan
Sendangbiru, Malang. JFMR - Journal of Fisheries and Marine Research.
https://doi.org/10.21776/ub.jfmr.2021.005.03.20

Yona, D., Maharani, M. D., Cordova, M. R., Elvania, Y., & Dharmawan, |. W. E. (2020). Analisis
mikroplastik di insang dan saluran pencernaan ikan karang di tiga pulau kecil dan terluar
Papua, Indonesia: Kajian awal. Jurnal llmu dan Teknologi Kelautan Tropis, 12(2), 497—
507. https://doi.org/10.29244/jitkt.v12i2.25971

81


https://doi.org/10.21776/ub.jfmr.2021.005.03.20
https://doi.org/10.29244/jitkt.v12i2.25971

