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Sungai Barito telah menjadi urat nadi masyarakat Kalimantan Selatan, 

khususnya bagi penduduk yang bermukim di sepanjang aliran sungai. Namun, 

tingginya aktivitas manusia di sekitar sungai, seperti perikanan, pelayaran, dan 

pemukiman, turut memberikan tekanan terhadap kualitas lingkungan perairan, 

terutama dalam bentuk pencemaran plastik. Plastik, sebagai polimer sintetis yang 

tahan lama dan tidak mudah terurai, berkontribusi signifikan terhadap akumulasi 

limbah di lingkungan perairan. Sampah plastik yang terakumulasi di perairan 

mengalami degradasi menjadi partikel berukuran kecil (<5 mm) yang dikenal 

sebagai mikroplastik. Berdasarkan asal-usulnya, mikroplastik diklasifikasikan 

menjadi dua jenis, yaitu mikroplastik primer yang berasal dari bahan industri seperti 

pelet dan produk kosmetik, serta mikroplastik sekunder yang terbentuk akibat 

fragmentasi limbah plastik makro. Mikroplastik memiliki potensi untuk memasuki 

rantai makanan perairan dan berdampak negatif terhadap organisme perairan, baik 

melalui gangguan fisiologis maupun bioakumulasi senyawa toksik, yang pada 

akhirnya dapat membahayakan kesehatan manusia. Oleh karena itu, penting 

dilakukan kajian ilmiah mengenai kelimpahan dan karakteristik mikroplastik pada 

permukaan perairan dan daging biota air di wilayah Muara Sungai Barito guna 

memperoleh pemahaman ilmiah yang komprehensif sebagai dasar pengelolaan 

lingkungan perairan yang berkelanjutan. 

Mikroplastik yang ditemukan di perairan dan biota air didominasi oleh 

bentuk fiber (serat) sebesar 68,03%, sedangkan fragmen tercatat sebesar 31,97%. 

Fiber memiliki bentuk menyerupai helai rambut dan berasal dari bahan sintetik 

seperti benang pancing, jaring ikan, dan limbah tekstil. Dari segi warna, hitam 

merupakan warna yang paling dominan baik pada perairan (50,75%) maupun dalam 

jaringan biota (46,72%), diikuti oleh warna transparan dan coklat. Warna 

mikroplastik juga menjadi indikator tingkat degradasi dan potensi tertelannya oleh 

biota, karena menyerupai makanan alami seperti plankton atau detritus. 

Kelimpahan mikroplastik di perairan Muara Sungai Barito berkisar antara 3,6–6,2 

partikel/L, dengan konsentrasi tertinggi di Stasiun 8 yang berlokasi di muara. 

Sementara itu, kelimpahan dalam daging biota air berkisar antara 0,8–1,35 

partikel/gram, dengan nilai tertinggi juga di wilayah muara. Distribusi spasial 

menunjukkan bahwa daerah muara berfungsi sebagai zona akumulasi mikroplastik. 

Faktor-faktor yang mempengaruhi termasuk arus permukaan, pasang surut, dan 

aktivitas antropogenik seperti pelabuhan, pemukiman, serta industri. Hasil analisis 

regresi linier menunjukkan adanya hubungan yang positif dan signifikan antara 

kelimpahan mikroplastik di perairan dengan jumlah mikroplastik yang terdeteksi 

dalam daging biota air. Persamaan regresi yang diperoleh adalah y = 0,1445x + 

0,3787, dengan nilai koefisien determinasi (R²) sebesar 0,660 dan tingkat 

signifikansi p = 0,014.  
 



  

 

SUMMARY 

 

Norlaila Hayati. 2025. Analysis of Microplastic Abundance in Surface Waters and Muscle 

Tissue of Aquatic Biota in the Muara Sungai Barito, South Kalimantan. Dr.  Dini Sofarini, 

S.Pi., M.S.; Dr. Ir.  Hj. Rukmini, M.P.; Dr. Ir. Eko Rini Inderayatie, M.P. 

 

The Barito River serves as a lifeline for the people of South Kalimantan, particularly 

those residing along its banks. However, the increasing intensity of human activities 

surrounding the river—such as fisheries, shipping, and settlements—has imposed significant 

pressure on the quality of its aquatic environment, particularly through plastic pollution. 

Plastics, as synthetic polymers known for their durability and resistance to degradation, 

contribute substantially to the accumulation of waste in aquatic ecosystems. Once in the 

environment, these plastics degrade into small particles (<5 mm), commonly referred to as 

microplastics. Microplastics are classified into two main types based on their origin: primary 

microplastics, which are manufactured in small sizes, such as pellets, and those found in 

cosmetic products; and secondary microplastics, which result from the fragmentation of 

larger plastic debris. These particles have the potential to enter aquatic food chains and 

negatively impact aquatic organisms through physiological disturbances and the 

bioaccumulation of toxic compounds, ultimately posing risks to human health. Therefore, 

scientific studies investigating the abundance and characteristics of microplastics in surface 

waters and within aquatic organisms are essential for developing a comprehensive 

understanding and informing sustainable aquatic environmental management. 

The microplastics identified in both surface water and aquatic biota were 

predominantly of the fiber type (68.03%), while fragments accounted for 31.97%. Fiber-

shaped microplastics resemble strands of hair and are typically derived from synthetic 

materials such as fishing lines, nets, and textile waste. In terms of color, black particles were 

the most dominant—found in both surface waters (50.75%) and in the tissues of aquatic 

organisms (46.72%)—followed by transparent and brown particles. The color of 

microplastics also serves as an indicator of the degradation stage and the likelihood of 

ingestion by aquatic organisms, as these particles often resemble natural food sources such 

as plankton or detritus. Microplastic abundance in the waters of the Muara Sungai Barito 

ranged from 3.6 to 6.2 particles/L, with the highest concentration observed at Station 8, 

located at the river mouth. Meanwhile, the abundance of microplastics in the muscle tissue 

of aquatic biota ranged from 0.8 to 1.35 particles/gram, with the highest values also recorded 

near the estuarine zone. The spatial distribution pattern indicates that the estuary serves as a 

key accumulation zone for microplastics. Factors such as surface currents, tidal fluctuations, 

and anthropogenic activities, including port operations, residential settlements, and industrial 



  

discharges, influence this. The results of linear regression analysis revealed a positive and 

statistically significant relationship between the concentration of microplastics in surface 

water and the amount detected in aquatic biota tissues. The regression equation obtained was: 

y = 0.1445x + 0.3787, with a coefficient of determination (R²) of 0.660 and a significance 

level of p = 0.014. 
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