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ABSTRAK

OPTIMASI MEDIA PERTUMBUHAN DAN ANALISIS SENYAWA
METABOLIT SEKUNDER Micrococcus sp. P.013.2 UNTUK
AKTIVITAS ANTIBAKTERI GUNA MENDUKUNG
PEMANFAATAN BIODIVERSITAS LAUT
DALAM MENJAGA KETAHANAN NASIONAL

Mikroorganisme laut menyimpan manfaat untuk memproduksi metabolit sekunder
yang bersifat antibakteri yang berpotensi untuk menjaga ketahanan nasional.
Tujuan penelitian ini yaitu untuk mengoptimalkan produksi senyawa antibakteri dan
menganalisis senyawa metabolit sekunder dari bakteri laut Micrococcus sp. P.013.2
menggunakan Liquid<Chromatography-High Resolution Mass Spectrometry (LC-
HRMS). Pendekatan. One | Strain Many Active Compound (OSMAC) dijadikan
strategi untuk optimasi dengan menggunakan variasi 5 macam media Mueller-
Hinton Broth (MHB), Marine Broth (MB), Nutrient Broth (NB), Starch Yeast Peptone
(SYP), dan Mannitol Soya (MS).2Uji antibakteri menggunakan metode Kirby-Bauer
disc diffusion "dan “mikrodilusi untuk mendapatkan “nilai Minimum Inhibitory
Concentration (MIC) dari ekstrak. Analisis media pertumbuhan optimal dilakukan
dengan uji One Way' Analysis of Variance (ANOVA). Aktivitas antibakteri paling
optimal terdapat pada\ ekstrak MB terhadap Bacillus subtilis dengan MIC 10.000
ppm, sedangkan _ekstrak < SYP terhadap, Mycobacterium smegmatis dan
Staphylococcus epidermidis dengan MIC 2.500 ppm dan 10.000 ppm berurutan.
Komponen utama satu‘dandua (PC1, PC2) mewakili dua komponen utama pertama
yang mencakup total 65,5% varians. Hasil analisis senyawa dengan Principal
Component Analysis (PCA) menunjukkan ekstrak Marine Broth (MB) dan Starch
Yeast Peptone (SYP) memilikic senyawa yang bervariasi dibandingkan media
lainnya. Sebanyak 16 senyawa yang berasal dari ekstrak kemungkinan memiliki
aktivitas  antibakteri, yaitu: 1-Deoxynajirimycin,3-Phenylpropanoic  acid,
Acetophenone, Benzamide, Betaine, Cyclo(Leu-Ala), Cyclo(leucylprolyl), Cyclo(L-
Trp-L-Pro), Cyclo(phenylalanyl-prolyl), Eicosapentanoic acid, Indole, N-
Acetyltyramine, Maculosin, Nicotinamide, Phenethylamine, dan Pyridoxine.

Kata Kunci: Kirby-Bauer, LC-HRMS, MIC, Micrococcus sp., OSMAC.



ABSTRACT

OPTIMIZATION OF GROWTH MEDIA AND SECONDARY METABOLITE
ANALYSIS OF Micrococcus sp. P.013.2 FOR ANTIBACTERIAL
ACTIVITY TO SUPPORT MARINE BIODIVERSITY UTILIZATION

IN MAINTAINING NATIONAL RESILIENCE

Marine microorganisms hold potential for producing antibacterial secondary
metabolites that can contribute to national resilience. This study aimed to optimize
the production of antibacterial compounds and analyze the secondary metabolites
of the marine bacterium Micrococcus sp. P.013.2 using Liquid Chromatography-
High Resolution Mass Spectrometry (LC-HRMS). The One Strain Many Active
Compounds (OSMAC) approach was applied as a strategy for optimization using
five different media: Mueller-Hinton Broth (MHB), Marine Broth (MB), Nutrient Broth
(NB), Starch Yeast Peptone (SYP), and Mannitol-Soya (MS). Antibacterial activity
was assessed using the Kirby;__Bauer disc diffusion method and microdilution to
determine the Minimum Inhibitery: Concentration (MIC) of the extracts. The optimal
growth medium was analyzed using One-Way Analysis of Variance (ANOVA). The
highest antibacterial activity was obsetved in the MB extract against Bacillus subtilis
with an MIC of 10.000 ppm, while the SYP extract showed activity against
Mycobacterium smegmatis and Staphyloeoccus epidermidis with MIC values of
2.500 ppm and 10.000 ppm, respectively. The. first two principal components (PC1
and PC2) accounted for 65,5% of the total variance: Principal Component Analysis
(PCA) of metabolite profiles-revealed that the Marine Broth (MB) and Starch Yeast
Peptone (SYP) extracts contained _more diverse compounds compared to other
media. A total of 16 compounds were identified as potential antibacterial agents,
including: 1-Deoxynajirimycin, 3-Phenylpropanoic acid, Acetophenone, Benzamide,
Betaine, Cyclo(Leu-Ala), Cyclo(leucylprolyl), Cyclo(L-Trp-L-Pro),
Cyclo(phenylalanyl-prolyl), Eicosapentaenoic acid, Indole, N-Acetyltyramine,
Maculosin, Nicotinamide, Phenethylamine, and Pyridoxine.

Keywords: Kirby-Bauer, LC-HRMS, MIC, Micrococcus sp., OSMAC.
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