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ABSTRAK

BIODEGRADASI LIMBAH POLYSTYRENE OLEH BAKTERI

Bacillus subtilis

Polystyrene merupakan jenis plastik yang sulit terurai secara alami,
sehingga menjadi salah satu penyebab pencemaran lingkungan. Di Indonesia,
penggunaan polystyrene atau Styrofoam terus meningkat, terutama dalam
bentuk kemasan makanan sekali pakai. Berdasarkan data dari Kementerian
Lingkungan Hidup dan Kehutanan, jumlah limbah styrofoam di Indonesia pada
tahun 2023 diperkirakan mencapai 32 juta ton per tahun. Penelitian ini bertujuan
untuk mengetahui kemampuan bakteri Bacillus subtilis dalam menguraikan
limbah polystyrene, serta melihat pengaruh ukuran plastik terhadap efektivitas
proses penguraian. Penelitian dilakukan dengan pendekatan deskriptif
kuantitatif dan metode eksperimen di laboratorium. Sampel polystyrene
dipotong menjadi dua ukuran, yaitu 1x1 cm dan 2x2 cm, kemudian diinkubasi
dalam media Bushnell Haas (BH) selama 40 hari pada suhu 37°C dengan
bantuan shaker inkubator. Pengamatan dilakukan setiap 10 hari dengan
mengukur penurunan berat kering plastik dan perubahan gugus fungsi
menggunakan alat FTIR. Hasil penelitian menunjukkan bahwa plastik ukuran
1x1 cm mengalami penurunan berat sebesar 20,65%, sedangkan ukuran 2x2 cm
hanya turun sebesar 8,70% pada hari ke-40. Hasil FTIR menunjukkan adanya
perubahan struktur kimia, yaitu munculnya gugus karbonil (C=0) dan hidroksil
(O—H), yang menandakan adanya proses pemutusan ikatan kimia dalam plastik.
Dari hasil tersebut, dapat disimpulkan bahwa Bacillus subtilis mampu
mendegradasi polystyrene secara bertahap, dan efektivitas penguraian
dipengaruhi oleh ukuran plastik dan lama waktu inkubasi.

!
Kata kunci: Bacillus subtilis, Polystyrene, Biodegradasi, FTIR
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ABSTRACT

BIODEGRADATION OF POLYSTYRENE WASTE BY BACTERIA

Bacillus subtilis

Polystyrene is a type of plastic that is difficult to decompose naturally,
making it one of the causes of environmental pollution. In Indonesia, the use of
polystyrene or Styrofoam continues to increase, especially in the form of
disposable food packaging. Based on data from the Ministry of Environment
and Forestry, the amount of styrofoam waste in Indonesia in 2023 is estimated
to reach 32 million tons per year. This study aims to determine the ability of
Bacillus subtilis bacteria to decompose polystyrene waste, as well as to see the
effect of plastic size on the effectiveness of the decomposition process. The study
was conducted using a quantitative descriptive approach and experimental
methods in the laboratory. Polystyrene samples were cut into two sizes, namely
1 x 1 cm and 2 X 2 cm, then incubated in Bushnell Haas (BH) media for 40
days at 37 ° C with the help of an incubator shaker. Observations were made
every 10 days by measuring the decrease in dry weight of the plastic and
changes in functional groups using an FTIR device. The results showed that
1x1 cm plastic experienced a weight loss of 20.65%, while 2x2 cm only
decreased by 8.70% on the 40th day. FTIR results showed changes in chemical
structure, namely the appearance of carbonyl (C=0) and hydroxyl (O—H)
groups, which indicate a process of breaking chemical bonds in plastic. From
these results, it can be concluded that Bacillus subtilis is able to degrade
polystyrene gradually, and the effectiveness of decomposition is influenced by
the size of the plastic and the length of incubation time.

Keywords: Bacillus subtilis, Polystyrene, Biodegradation,| FTIR
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