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RINGKASAN 

 

Mikroplastik telah menjadi ubiquitous pada makanan dan minuman yang 

dikonsumsi manusia. Saat ini, kontaminasi mikroplastik telah menyebar pada bahan 

pangan, bahkan air minum. Telah ditemukan polimer seperti polyethylene 

terephthalate (PET), polyethylene (PE), dan polypropylene (PP) dalam air minum 

dalam kemasan (AMDK). Cemaran mikroplastik kemungkinan berasal dari 

kemasan, proses pencucian, maupun tahapan lain. Kebutuhan air minum 

masyarakat Indonesia dipenuhi salah satunya oleh AMDK isi ulang. Praktik 

produksi pada depot isi ulang air minum sangat beragam. Praktik pencucian galon 

yang melibatkan pemberian gesekan mekanik pada kemasan juga dapat memicu 

pembentukan mikroplastik. Oleh sebab itu, konsumsi air minum dapat menjadi 

salah satu sumber paparan mikroplastik pada manusia. Penelitian ini bertujuan 

untuk mendeteksi kandungan dan melakukan karakterisasi mikroplastik pada 

AMDK isi ulang yang diproduksi oleh depot-depot berskala kecil di Kota 

Semarang, khususnya pada Kecamatan Semarang Selatan. Selain itu, penelitian ini 

juga bertujuan untuk melihat keterkaitan antara kondisi depot isi ulang air minum 

dengan kandungan mikroplastik yang ditemukan pada AMDK isi ulang di 

Kecamatan Semarang Selatan, serta menentukan estimasi paparan mikroplastik 

pada manusia melalui konsumsi AMDK isi ulang. Penelitian dilakukan melalui 

beberapa tahap dari penentuan lokasi dan pengambilan sampel, pemetaan proses 

produksi depot isi ulang air minum, deteksi dan identifikasi mikroplastik dalam 

AMDK isi ulang, serta analisis data. Data karakteristik mikroplastik yang 

ditemukan (konsentrasi, bentuk, ukuran, dan jenis polimer) dan data observasi 

penerapan good practices di lapangan ditampilkan secara deskriptif. Selain itu, 

dilakukan juga perhitungan estimasi paparan mikroplastik melalui AMDK isi 

ulang. Berdasarkan observasi dan wawancara terhadap 3 depot isi ulang air minum 

terpilih, terdapat beberapa perbedaan pada proses produksi dan penerapan good 

practices dari ketiga depot isi ulang. Konsentrasi mikroplastik dalam AMDK isi 

ulang yang diproduksi oleh depot isi ulang di Kecamatan Semarang Selatan 

berkisar antara 548±110,03 partikel/L hingga 1134,33±144,14 partikel/L. Fragmen 

dan film menjadi bentuk partikel paling mendominasi seluruh sampel. Sebagian 

besar partikel yang ditemukan di seluruh sampel masuk ke dalam kategori ukuran 

5-20 µm dan 21-50 µm. Jenis polimer dominan yang ditemukan pada seluruh 

sampel adalah PVC dan PA. Perbedaan konsentrasi mikroplastik yang ditemukan 

dalam sampel AMDK isi ulang ketiga depot di Semarang Selatan sesuai keragaman 

proses produksi, skor inspeksi yang diperoleh, dan penerapan good practices yang 

dilakukan setiap depot. Jumlah mikrofilter, frekuensi penggantian/perawatan filter, 

lokasi pengisian galon, kondisi area produksi yang berdebu, lokasi depot dan 

aktivitas rumah tangga di sekitar depot diduga dapat mempengaruhi konsentrasi 

mikroplastik yang ditemukan dalam AMDK isi ulang di Kecamatan Semarang 

Selatan. Estimasi paparan mikroplastik dari AMDK isi ulang di Kecamatan 

Semarang Selatan menurut beberapa skenario konsumsi berkisar antara 548-

2268,66 partikel/orang/hari. Untuk mengurangi konsentrasi dan paparan 

mikroplastik dari AMDK isi ulang, diperlukan pengawasan dan standarisasi proses 

produksi dan penerapan good practices pada depot isi ulang di Kota Semarang.   
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SUMMARY 

 

Microplastics have become ubiquitous in the food and beverages consumed by 

humans. Currently, microplastic contamination has been found in various food, 

even drinking water. Polyethylene terephthalate (PET), polyethylene (PE), and 

polypropylene (PP) polymers have been found in bottled drinking water. 

Microplastic contamination may come from bottles/packaging, the washing 

process, or other stages. Indonesian people's need for drinking water is fulfilled, 

one of which is through drinking water from refill stations. Production practices at 

drinking water refill station vary greatly. The practice of washing gallons which 

involves applying mechanical friction to the packaging can also trigger the 

formation of microplastics. Therefore, consumption of drinking water can be a 

source of exposure to microplastics in humans. This study aims to detect the content 

and characterize microplastics in drinking water produced by refill stations 

especially in South Semarang District. This study also aims to see the relationship 

between the condition of drinking water refill stations and the microplastic content 

found in the drinking water in the South Semarang District, and to determine the 

estimation of microplastic exposure in humans through consumption of drinking 

water from refill stations.The research was carried out from location determination 

and sampling, mapping of the production process for drinking water refill stations, 

detection and identification of microplastics in drinking water from refill stations, 

and data analysis. Microplastic characteristics (concentration, shape, size, and 

type of polymer) and observation data on the application of good practices were 

displayed descriptively. Estimation of microplastic exposure through drinking 

water from refill stations was also carried out. Based on observations and 

interviews conducted with the 3 selected water refill stations, there are some 

differences in the production process and application of good practices from the 

three refill stations. The concentration of microplastics in drinking water produced 

by refill stations ranges from 548 ± 110.03 particles/L to 1134.33 ± 144.14 

particles/L. Fragments and films are the most dominant particle shape in all 

samples. Most of the particles found in all drinking water samples fall into the size 

of 5-20 µm and 21-50 µm. The dominant polymer types found in all samples of 

drinking water were PVC and PA. Differences in microplastic concentrations found 

in the drinking water samples from the three stations in South Semarang depend on 

the variety of production processes, the inspection scores obtained, and the 

implementation of good practices at each station. The number of microfilters, the 

frequency of filter replacement/maintenance, the location for filling gallons, the 

condition of the production area which is dusty, location and household activities 

around the stations are thought to influence the concentration of microplastics 

found in drinking water in South Semarang District. Microplastic exposure 

estimations of drinking water from refill stations in South Semarang District 

according to several consumption scenarios ranges from 548-2268.66 

particles/person/day. It is necessary to monitor and standardize the production 

process and apply good practices at refill stations in Semarang City to reduce the 

concentration and exposure of microplastics from drinking water.
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