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ABSTRAK 

PROFIL GC-MS METABOLIT SEKUNDER DARI Bacillus paramycoides 

STRAIN ULM-A13 DAN POTENSINYA SEBAGAI ANTIOKSIDAN (Oleh: 

Anggy Putri Emelly; Pembimbing: Dr. Rahmat Eko Sanjaya, M.Si dan Kholifatu 

Rosyidah S.Si. M.Si; Juni 2026; 35 Halaman) 

Stres oksidatif merupakan salah satu pemicu utama penyakit degeneratif, 

sementara penggunaan antioksidan sintetik dalam jangka panjang diketahui 

berpotensi menimbulkan efek samping bagi kesehatan. Oleh karena itu, eksplorasi 

antioksidan alami dari mikroorganisme seperti bakteri tanah gambut Bacillus 

paramycoides strain ULM-A13 menjadi sangat penting untuk dikembangkan. 

Penelitian ini dilaksanakan dengan menentukan kurva pertumbuhan bakteri 

terlebih dahulu, diikuti dengan ekstraksi metabolit sekunder menggunakan metode 

ekstraksi cair-cair berpelarut etil asetat. Profil senyawa aktif dianalisis 

menggunakan Gas Chromatography-Mass Spectrometry (GC-MS), dan pengujian 

aktivitas antioksidan ekstrak dilakukan melalui metode penangkalan radikal bebas 

DPPH. Hasil kurva pertumbuhan menunjukkan fase stasioner bakteri berlangsung 

pada jam ke-8 hingga ke-25. Analisis GC-MS berhasil mendeteksi senyawa 

dominan berkemiripan pustaka di atas 80% yang diklasifikasikan sebagai 

golongan diketopiperazin, seperti pyrrolo[1,2-a]pyrazine-1,4-dione, hexahydro-3-

(2-methylpropyl) dan cyclo(L-prolyl-L-valine). Ekstrak metabolit sekunder ini 

menunjukkan aktivitas antioksidan dengan nilai IC50 yang tergolong kuat. Ekstrak 

strain ULM-A13 ini terbukti memiliki potensi sebagai sumber antioksidan alami 

yang efektif. 

Kata kunci: Bacillus paramycoides Strain ULM-A13, metabolit sekunder, GC-

MS, antioksidan, DPPH. 
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ABSTRACT 

GC-MS PROFILE OF SECONDARY METABOLITES FROM Bacillus 

paramycoides STRAIN ULM-A13 AND ITS ANTIOXIDAN POTENTIAL (By: 

Anggy Putri Emelly; Supervisor: Dr. Rahmat Eko Sanjaya, M.Si and Kholifatu 

Rosyidah S.Si. M.Si; June 2026; 35 pages) 

Oxidative stress is one of the main triggers of degenerative diseases, while long-

term use of synthetic antioxidants is known to have the potential to cause side 

effects on health. Therefore, the exploration of natural antioxidants from 

microorganisms such as the soil bacterium Bacillus paramycoides strain ULM-

A13 is very important to develop. This research was carried out by first 

determining the bacterial growth curve, followed by extraction of secondary 

metabolites using the liquid-liquid extraction method with ethyl acetate solvent. 

The active compound profile was analyzed using Gas Chromatography-Mass 

Spectrometry (GC-MS), and the antioxidant activity of the extract was tested 

using the DPPH free radical scavenging method. The results of the growth curve 

showed that the bacterial stationary phase occurred from the 8th to the 25th 

hourr. GC-MS analysis successfully detected dominant compounds with a library 

similarity above 80% classified as diketopiperazines, such as pyrrolo[1,2-

a]pyrazine-1,4-dione, hexahydro-3-(2-methylpropyl) and cyclo(L-prolyl-L-

valine). This secondary metabolite extract exhibited strong antioxidant activity 

with an IC50. This ULM-A13 strain extract has been shown to have potential as an 

effective source of natural antioxidants. 

Keywords: Bacillus paramycoides Strain ULM-A13, secondary metabolites, GC-

MS, antioxidant, DPPH.  
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