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ABSTRAK 

PROFIL GC-MS METABOLIT SEKUNDER DARI Enterobacter cloacae ULM-

F2 DAN POTENSI SEBAGAI ANTIBAKTERI (Oleh: Ailsa Dewinta Nur; 

Pembimbing: Dr. Rahmat Eko Sanjaya, M.Si dan Dr. Tanto Budi Susilo, S.Si. M.Si; Juli 2026; 

37 Halaman). 

 
Resitensi bakteri terhadap antibiotik konvensional telah menjadi tantangan kesehatan global 

yang memicu eksplorasi intensif mikroorganisme lingkungan sebagai sumber antibakteri baru. 

Penelitian ini bertujuan untuk menganalisis kurva pertumbuhan, memetakan profil komponen 

kimia menggunakan Gas Chromatography-Mass Spectrometry (GC-MS), serta mengevaluasi 

potensi antibakteri dari ekstrak n-heksana metabolit sekunder bakteri Enterobacter cloacae 

ULM-F2 isolat lokal lahan gambut menggunakan metode uji difusi cakram (Kirby-Bauer). 

Penentuan kurva pertumbuhan dilakukan melalui pengukuran OD600. Pemanenan metabolit 

sekunder dilakukan pada fase stasioner melalui ekstraksi cair-cair dengan pelarut n-heksana. 

Uji aktivitas antibakteri dilakukan terhadap bakteri target Escherichia coli (Gram-negatif) dan 

Staphylococcus aureus (Gram-positif). Hasil penentuan kurva pertumbuhan menunjukkan 

bahwa E. cloacae ULM-F2 mengalami fase lag, fase eksponensial, dan fase stasioner. Analisis 

GC-MS terhadap ekstrak n-heksana mendeteksi adanya beberapa puncak kromatogram 

dengan senyawa dominan yang memiliki kemiripan pustaka tinggi, yaitu phthalic acid, butyl 

hept-4-yl ester; phthalic acid, di(2-propylpentyl) ester; hexanedioic acid, bis(2-ethylhexyl) 

ester; β-sitosterol; stigmasterol; dan hentriacontane. Hasil uji aktivitas antibakteri 

menunjukkan bahwa ekstrak n-heksana E. cloacae ULM-F2 memiliki aktivitas hambatan 

selektif yang dikategorikan aktif terhadap E. coli berkarakteristik not clear (bakteriostatik). 

Sebaliknya, ekstrak dinyatakan tidak aktif terhadap S. aureus. Sifat selektivitas ini dipengaruhi 

oleh dominasi komponen senyawa non-polar hidrofobik di dalam ekstrak yang memiliki 

afinitas tinggi dalam merusak komponen lipid bilayer membran luar Gram-negatif, namun 

terhalang mempenetrasi dinding peptidoglikan tebal Gram-positif yang bersifat polar 

hidrofilik. 

Kata kunci: Antibakteri, Enterobacter cloacae ULM-F2, GC-MS, kurva pertumbuhan, 

metabolit sekunder, n-heksana, metode difusi cakram. 
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ABSTRACT 

GC-MS PROFILE OF SECONDARY METABOLITES FROM Enterobacter cloacae 

ULM-F2 AND ITS ANTIBACTERIAL ACTIVITIES (By: Ailsa Dewinta Nur; Supervisor: 

Dr. Rahmat Eko Sanjaya, M.Si. dan Dr. Tanto Budi Susilo, S.Si. M.Si; July 2026; 37 Pages). 

Bacterial resistance to conventional antibiotics has become a global health challenge, 

triggering intensive exploration of environmental microorganisms as potential sources 

of novel antibacterial agents. This study aims to analyze the growth curve, map the 

chemical component profile using Gas Chromatography-Mass Spectrometry (GC-MS), 

and evaluate the antibacterial potential of the n-hexane extract from the secondary 

metabolites of Enterobacter cloacae ULM-F2, a local peatland bacterial isolate, using 

the disc diffusion method (Kirby-Bauer). The growth curve was determined through 

OD600 measurements. Secondary metabolites were harvested during the stationary 

phase using liquid-liquid extraction with n-hexane solvent. The antibacterial activity 

test was conducted against target bacteria Escherichia coli (Gram-negative) and 

Staphylococcus aureus (Gram-positive). The growth curve determination showed that 

E. cloacae ULM-F2 underwent a lag phase, an exponential phase, and a stationary 

phase. GC-MS analysis of the n-hexane extract detected several chromatogram peaks 

with dominant compounds possessing high library similarity scores, namely phthalic 

acid, butyl hept-4-yl ester; phthalic acid, di(2-propylpentyl) ester; hexanedioic acid, 

bis(2-ethylhexyl) ester; β-sitosterol; stigmasterol; and hentriacontane. The antibacterial 

activity assay revealed that the n-hexane extract of E. cloacae ULM-F2 exhibited 

selective inhibitory activity categorized as active against E. coli, characterized by a not 

clear zone (bacteriostatic). Conversely, the extract was declared inactive against S. 

aureus. This selectivity is influenced by the dominance of non-polar hydrophobic 

compounds in the extract, which have a high affinity for disrupting the lipid bilayer 

component of the Gram-negative outer membrane, but are hindered from penetrating 

the thick, polar hydrophilic peptidoglycan wall of Gram-positive bacteria. 

Keywords: Antibacterial, Enterobacter cloacae ULM-F2, GC-MS, growth curve, 

secondary metabolites, n-hexane, disc diffusion method.  
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