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ABSTRAK

RI1ZKI MAULANA YUSUF. Respon Fisiologis Tumbuhan Mata Lele Pada
Perlakuan Media Tailing Tambang Emas untuk Tujuan Fitomining. Dibimbing oleh
HAMIM, MIFTAHUDIN, dan EVI SUSANTI.

Limbah tambang emas (tailing) meskipun mengandung banyak logam berat,
masih mengandung emas dalam jumlah kecil. Fitomining merupakan metode ramah
ilngkungan yang dapat dilakukan untuk mengekstrak emas dari bahan
berkonsentrasi emas rendah. Tujuan penelitian ini mengukur respon fisiologis
tumbuhan mata lele yang ditumbuhkan pada media tailing tambang emas dan
Kemampuannya untuk mengakumulasi emas. Tumbuhan mata lele (Landoltia
punctata dan Lemna aequinoctialis) ditumbuhkan selama 7 hari pada media
Hogland mengandung tailing 0, 4, 10, dan 20% serta media mengandung emas 138
ppm. Parameter fisiologis tumbuhan dan akumulasi emas diukur setelah semua
perlakuan diberikan. Hasil yang didapatkan, perlakuan tailing memicu respon
cekaman oksidatif yang ditandai dengan penurunan kadar pigmen fotosintesis dan
pembentukan H20- serta malondialdehid pada kedua tumbuhan. Cekaman oksidatif
tersebut memicu perubahan kadar antioksidan seperti penurunan kadar fenolik dan
flavonoid total. Cekaman osmotik juga terjadi pada tumbuhan tersebut, ditandai
dengan peningkatan kadar gula pereduksi dan prolin. Kadar emas terbanyak yang
berhasil diakumulasi L. punctata dan L. aequinoctialis dari tailing berturut 1,8 dan
1,5 ug g, sedangkan pada larutan HAuCls 0,7 mM terakumulasi berturut hingga
24,7 dan 19,8 mg g*. Berdasarkan hasil tersebut, tumbuhan mata lele mengalami
cekaman oksidatif dan osmotik selama perlakuan fitomining namun tetap dapat
mengakumulasi emas dari tailing tambang emas.

Kata kunci: Aqua regia, bio-ore, duckweed, fitoremediasi, hiperakumulator, logam
mulia



ABSTRACT

RIZKI MAULANA YUSUF. Physiological Respond of Duckweed Plants
During Gold Mining Tailing Medium Treatment for Phytomining Purpose.
Supervised by HAMIM, MIFTAHUDIN, and EVI SUSANTI.

Despite containing heavy metals, gold mine waste (tailing) still contains a
small amount of gold. Phytomining is an environmentally friendly method that can
be used to extract gold from tailings. The objective of the research was to observe
physiological responses of duckweeds grown on gold mine tailing for phytomining
purposes. Duckweeds (Landoltia punctata and Lemna aequinoctialis) were grown
for 7 days in Hoagland’s medium that contained tailing of 0, 4, 10, and 20%, while
gold 138 ppm solution as a positive control. Physiological parameters and gold
accumulation were measured after treatments. The results, showed that tailing
caused oxidative stress, indicated by a decrease in photosynthetic pigments level
and formation of H2O, as well as malondialdehyde. Oxidative stress triggered
changes in antioxidant levels, indicated by a decrease in total phenolic and
flavonoid. Osmotic stress occurred in both species characterized by increased levels
of reducing sugars and proline. L. punctata and L. aequinoctialis were able to
accumulate gold from the tailings up to 1.8 and 1.5 pg g, respectively, while in
gold solution they accumulated 24.7 and 19.8 mg g}, respectively. The research
concludes that the duckweed undergoes oxidative and osmotic stress during
phytomining, but able to accumulate gold from the tailing.

Keywords: Aqua regia, bio-ore, hyperaccumulator, phytoremediation, precious
metal.
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