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ARTICLE INFO ABSTRACT
Introduction: Microplastics are the smallest pieces of plastic measuring >5 mm.
Manuscript Received: 24 Feb, Microplastics that enter the environment will accumulate in the water and are not

ZRZ%‘?S‘E d: 24 Mar. 2024 easily removed because of their persistent n_ature. The activity and pollutant

Accepted: 01 Apr, 2025 sources strongly influence the abundance of microplastics.

Date of Publication: Objective: identify and map microplastics and identify the existence of the

:gug1%11 bacteria Pseudomonas as microbial decomposers in the Tello River, Makassar.
ue:

Method: Methods: This study is a descriptive observational study to examine.
This study was conducted from January to February 2021, in the Tello River,
Makassar.

Result: The results of this study show an abundance of microplastics in the Tello
River of 0.911 + 0.022 MPs/L, The sizes of microplastics found are >1 mm and
1.00-4.75 mm, no microplastic size of >4.75 was found. with the same form and
size characteristics, and in general, with a different microplastic color. Conclusion:
The existence of microplastics in the river indicates that the Tello River has been
polluted. The existence of the bacteria Pseudomonas in the Tello River plays a
role in the degradation of plastics into microplastics

Conclusion: From the results of this study, it is suggested that the government
regulate the management of plastic waste, with the involvement of law enforcers
and related stakeholders so that people do not dispose of plastic waste in rivers,
drainage, or sea.
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INTRODUCTION

The issue of ocean pollution by microplastic particles (MPs) has opened people's eyes. In Indonesia, around
4.8 million - 12.5 million plastic waste is disposed of into the sea every year, This has marked Indonesia as the second
most contributing country for plastic waste in the oceans after China (1, 2) . Plastic is very difficult to decompose.(3)
MPs are 0.05-0.5 cm in size (4) there are many potential hazards targeting marine biota and humans due to the
careless disposal of plastic waste into the sea. Plastic consists of polypropylene (PP), polymethylmethacrylate
(PMMA), polymers (polyethylene (PE), polyvinyl chloride (PVC), polyethylene terephthalate (PET), polycarbonate
(PC), polyurethane (PU), and so on) and additives (stabilizers, flame retardants, plasticizers, fillers, and pigments)(5)
Lack of waste management led to the dumping of 250,000 tons of plastic into the ocean (6)

The industry and the use of plastic packaging by humans have triggered the accumulation of plastic waste.
Industry considers that plastic is light-based, durable, and corrosion-resistant packaging (7) In the last few decades,
the reasons for using plastic base materials are low cost and moisture resistance (8) besides the industry players
also think about the proliferation of plastic and the ease of making plastic.(9) Rochman estimates that by 2050 there

Page | 1


mailto:muhammad.ikhtiar@umi.ac.id

An Idea Health, Safety and Environment - 8(3): xx-xx

will be around 33 billion tons of plastic waste (10) this number will continue to grow if the management of plastic
waste is not handled properly. According to data from the World Bank, Indonesia is capable of generating around 7.8
million tons of plastic waste every year (11) In Indonesia, plastic production also increased to 6.92% in 2018 from
2.47% in 2017.

MPs have been detected worldwide in both terrestrial and marine ecosystems (12) A widespread
Greenpeace survey of 13 rivers in the UK has found that all of these rivers contain plastic pollution. Furthermore, the
scientists found microplastics in 28 of the 30 locations tested. In total, 1,271 pieces of plastic were found, ranging in
size—from straw and bottle fragments with a size of less than 1 mm. The highest concentration of plastic found was
in the Mersey(13) One of the impacts of plastic pollution is that many marine animals consume this plastic, thus
threatening their sustainability. The size of plastic pollution, which is also available in small form, can contaminate
marine biotas, such as corals, zooplankton, lobsters, worms, and sea urchins.(14) and when microplastics do not
decompose, it will accumulate biologically and become a food chain.(12)

According to Nugraha, a certain amount of microplastics in the human body can increase the risk of cancer.
Based on these conditions, a solution is needed to reduce and eliminate the microplastic content. One of the
interesting strategies and approaches to control microplastic pollution is the bioremediation technology approach.(15)
Rajendran in his study found that Pseudomonas sp. has the potential as natural bioremediation in reducing
microplastic pollution in aquatic ecosystems.(16)

METHOD

This study is a descriptive observational study to examine, identify, and map the content of microplastics and
the existence of Pseudomonas sp. in the Tello River, Makassar with different sampling points, using a Risk
Assessment. This study used a Geographic Information System (GIS) approach. The data in this study were collected
using the exploratory method, namely, sampling was done directly. Exploratory research also seeks to dig up new
knowledge to Identify a problem that is occurring or could occur

This study was carried out at 3 stations on the Tello River, Makassar, namely the fish pond, Kera-kera Pier,
and river estuary with sampling at each point of stations for approximately 1 month from January to February 2021.
Further tests were carried out, namely visual identification using a stereoscopic microscope (Euromex SB1902) in
the Marine Ecotoxicology Laboratory, Faculty of Marine Science and Fisheries, Universitas Hasanuddin, Makassar.
Furthermore, Isolation and Identification of Microplastic Bacteria were also carried out, Identification of bacteria used
the VITEX-2 Compact automatic instrument which works based on the determination of MIC (Minimum Inhibitory
Concentration) and Testing of Degrading Bacteria in the Laboratory of the Faculty of Mathematics and Natural
Sciences, Universitas Hasanuddin, Makassar.

RESULTS
MICROPLASTICS IDENTIFICATION

The results of measuring the abundance of microplastics in the Tello River are presented in the following Figure 1.
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Figure 1. Abundance of Microplastics

Based on Figure 1, the average abundance of the number of microplastics found in the Tello River sample is
0.911 £ 0.022 MPs/m3.

DISCUSSION
Microplastic Identification
Makassar is the largest city center in Eastern Indonesia, so it must pay full attention to the high Anthropogenic.

A report by Shuker in 2018 identified plastic waste in Makassar of as much as 1200 tons per day.(17) , and 45% of
the waste found on the coast is plastic waste. The abundance of MPs in the fish pond and Kera-kera Pier is higher
than in the river estuary. This is because MPs produced come from various human activities including industry, ports,
fishing, or waste transported by wind and sea tides.(18) The Tello River, which is also connected to small rivers and
canals that cross Makassar and Gowa Regency, has caused the number of plastic waste to increase. In the fish pond
and Kera-kera Pier areas, environmental factors such as wind and current direction can impact the distribution of
microplastics, tourism and fishing activities also play important roles in increasing the concentration of
microplastics.(19) The abundance of microplastics in the fish pond is also caused by the production of microplastics
from the activities of the community which are very diverse, including household activities, toxic metals, urban waste,
and so on (20)

This is because the location of this fish pond is in the middle of the Tello River, where it is a densely populated
residential area. Meanwhile, the abundance of microplastics in Kera-kera Pier is caused by boat transportation and
household activities around the pier. The abundance of microplastics in the river estuary is less than in other points.
One of the reasons is that the number of people around the river estuary is less than the number of people in the fish
pond and Kera-kera Pier areas. In addition to the total abundance of microplastics that is different, the different results
of measuring the forms, colors, and sizes of microplastics in the fish pond, Kera-kera Pier, and river estuary, can also
be seen in Figure 2 to Figure 4. Judging from the forms of microplastics, the existence of microplastics in the fish
pond, Kera-kera Pier, and river estuary on the Tello River is dominated by line or fiber forms.

The difference in the forms of microplastics in the two location points is due to the activities of the community.
Line or fiber (shaped like thread) form of microplastics is found in the Tello River, the existence of microplastic in the
form of lines or fibers can come from the fragmentation process of fishing gear such as nets or fishing lines, or come
from waste clothing fibers (threads) found in the water of the Tello River in the fish pond point, as well as come from
other activities. The transportation activity of sea vessels carrying passengers in the Kera-kera Pier area also causes
an abundance of microplastics in the form of lines or fibers, which come from the degradation of ship ropes. The
dominant findings of microplastics in Indonesian water are in the form of lines or fragments.
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The dominant color of MPs in the two location points, namely the fish pond and Kera-kera Pier, is not much
different. Microplastics found in the fish pond point tend to be dominated by black (42%) compared to other colors,
likewise in the Kera-kera Pier point which also tends to be dominated by black (45%). Whereas, microplastics found
in the river estuary are dominated by red (80%) and there are also transparent, blue, and white microplastics.
According to Wicaksono (2020), the color of microplastics can be useful information to determine the source of the
particles. A study conducted at the Yangtze Estuary, China, found that the color of MPs is also dominated by colored
and transparent MP particles. Most of the colored and transparent MPs come from the fragmentation of clear plastic
packaging, clothing, and fishing line. The abundance of microplastics of <5 mm in the two location points (fish pond
and Kera-kera Pier) indicates that the accumulation of plastic waste in these location points is old and degraded.

CONCLUSIONS
The distribution of microplastics in the Tello River, Makassar, shows that the river body area, particularly in the
fish pond and Kera-kera Pier, contains a lot of microplastic pollution, compared to the Creek area

CONFLICTS OF INTEREST
All Author Declare No. conflict of interest

FUNDING SOURCES
No. Funding

ACKNOWLEDGMENTS
Thanks to all parties who have supported this research

BIBLIOGRAPHY

1. Purba NP.,Handyman DIW., Pribadi TD,” Marine Debris in Indonesia: A review of Research and Status,”
Marine Pollution Bulletin. 1%t ed, Elsevier Ltd, 2019, pp. 134—44.

2. Jambeck JR, Geyer R, Wilcox C, “Plastic waste inputs from land into the ocean, “Science, vol 13. No. 347,
2015. DOI: 10.1126/science.1260352

3. Andrady A. “Persistence of Plastic Litter in the Oceans, “Marine Anthropogenic Litter . 1 st ed, Springer LTD,
2015, 57-72.

4. Gigault J, Halle A ter, Baudrimont M, “Current opinion: What is a nanoplastic?, “Environmental Pollution.
Elsevier Ltd, 2018, pp.1030—-4.

5. PlasticsEurope.,”PlasticsEurope”, Plastics Europe,
https://www.plasticseurope.org/fr/resources/publications/1804-plastics-facts-2019 (accesssed Aug, 1, 2023).

6. Eriksen M, Lebreton LCM, Carson HS, “Plastic Pollution in the World’s Oceans: More than 5 Trillion Plastic

Pieces Weighing over 250,000 Tons Afloat at Sea. PLoS One. Vol 9. No.12., 2014. DOI:
10.1371/journal.pone.0111913

7. Europe P. Plastics-the Facts 2018 An analysis of European plastics production, demand and waste data.
https://plasticseurope.org/wp-content/uploads/2021/10/2018-Plastics-the-facts.pdf (accessed Aug 2, 2023).

8. Andrady AL. “Microplastics in the marine environment, “ Marine Pollution Bulletin, vol 62. No.08, 2011.
DOI: 10.1016/j.marpolbul.2011.05.030

9. Lett Z, Hall A. “Environmental microplastic and nanoplastic: Exposure routes and effects on coagulation and

the cardiovascular system, “Enviromental Pollution, Vol 291. No. 15, 2021. DOL
10.1016/j.envpol.2021.118190

10. Rochman CM, Kross SM, Armstrong JB, “Scientific Evidence Supports a Ban on Microbeads : Environmental
Science and Technology, “American Chemical Society, Vol.49, no. 18, pp 10759-61, 2015. DOI:
10.1021/acs.est.5b03909

11. World Bank., “Plastic Waste Discharges. us News,
https://www.worldbank.org/en/country/indonesia/publication/plastic-waste-discharges-from-rivers-and-
coastlines-in-indonesia (accessed Jul, 1, 2023).

12. Sharma S, Chatterjee S,” Microplastic pollution, a threat to marine ecosystem and human health: a short
review, “Environmental Science and Pollution Research, vol 24, no.27, pp. 21530-47, 2017. DOI:
10.1007/s11356-017-9910-8

Page | 4


https://www.plasticseurope.org/fr/resources/publications/1804-plastics-facts-2019
https://doi.org/10.1371/journal.pone.0111913
https://plasticseurope.org/wp-content/uploads/2021/10/2018-Plastics-the-facts.pdf
https://doi.org/10.1016/j.marpolbul.2011.05.030
https://doi.org/10.1016/j.envpol.2021.118190
https://doi.org/10.1021/acs.est.5b03909
https://www.worldbank.org/en/country/indonesia/publication/plastic-waste-discharges-from-rivers-and-coastlines-in-indonesia
https://www.worldbank.org/en/country/indonesia/publication/plastic-waste-discharges-from-rivers-and-coastlines-in-indonesia
https://doi.org/10.1007/s11356-017-9910-8

Measuring the Mayor's Political Commitment and Opportunities for Developing Tuberculosis Elimination Policies in Makassar City

13.

14.

15.

16.

17.

18.

19.

20.

Santillo D, Miller K, Johnston P, “Microplastics as contaminants in commercially important seafood species:
Microplastics in Seafood, “Integr Environ Assess Manag, vol. 1, no.13, pp.516-21, 2017. DOI:
10.1002/ieam.1909

Browne MA, Dissanayake A, Galloway TS, “Ingested microscopic plastic translocates to the circulatory
system of the mussel, Mytilus edulis (L.), “Environ Sci Technol, vol.42, no.13, pp.5026-31, 2008. DOI:
10.1021/es800249a

Xin XF, Kvitko B, He SY, “Pseudomonas syringae: What it takes to be a pathogen, “Nature Reviews
Microbiology, vol 16. No.5, pp.316—28. 2018. DOI: 10.1038/nrmicro.2018.17

Rajendran K, Ravichandran R, Velu R, ” Investigation of microplastic accumulation in Rastrelliger kanagurta
fish gut and microplastic degradation behaviour of existing gut bacteria Pseudomonas sp, “Arch Microbiol,
vol.204, no.10. DOI: 10.1007/s00203-022-03241-w

Shuker, Chadman. Indonesia Marine Debris Hotspot Rapid Assessment: Synthesis Report. USA,
https://documents1.worldbank.org/curated/en/983771527663689822/pdf/Indonesia-Marine-Debris-Hotspot-
Rapid-Assessment-Synthesis-Report.pdf (accessed Jun, 17, 2023).

Smith M, Love DC, Rochman CM, “Microplastics in Seafood and the Implications for Human Health, “ Current
environmental health reports, vol.5, no.3. pp. 375-86. 2018. DOI: 10.1007/s40572-018-0206-z

Zhang Z, Deng C, Dong L, “Microplastic pollution in the Yangtze River Basin: Heterogeneity of abundances
and characteristics in different environments, “Environmental Pollution, vol.287, no.15. DOI:
10.1016/j.envpol.2021.117580

Landrigan PJ, Stegeman JJ, Fleming LE, “Human health and ocean pollution, “Ann Glob Health. Vol.86,
no.1,pp. 1-64. 2020.DOI: 10.5334/aogh.2831

Page | 5


https://doi.org/10.1002/ieam.1909
https://doi.org/10.1021/es800249a
https://doi.org/10.1038%2Fnrmicro.2018.17
https://doi.org/10.1007/s00203-022-03241-w
https://documents1.worldbank.org/curated/en/983771527663689822/pdf/Indonesia-Marine-Debris-Hotspot-Rapid-Assessment-Synthesis-Report.pdf
https://documents1.worldbank.org/curated/en/983771527663689822/pdf/Indonesia-Marine-Debris-Hotspot-Rapid-Assessment-Synthesis-Report.pdf
https://doi.org/10.1007%2Fs40572-018-0206-z
https://doi.org/10.1016/j.envpol.2021.117580
https://doi.org/10.5334%2Faogh.2831

