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ABSTRAK 

 

 

STUDI IN SILICO POTENSI ANTIBAKTERI FITOKIMIA 

GAHARU (Aquilaria malaccensis L.) 

 

 

Senyawa α-agarofuran, 10-epi-γ-eudesmol, dan Agarospirol 

Minyak Atsiri Gaharu (Aquilaria malaccensis L.) Terhadap α-

toksin, θ-toksin, dan Kolagenase Bakteri Clostridium perfringens 
 

 

 

Auryn Widyananda Sindunata 

 

 

 

Clostridium perfringens merupakan jenis bakteri gram positif berbentuk 

batang dan anaerobik. Clostridium perfringens mengeluarkan enzim α-toksin, θ-

toksin (PFO), dan kolagenase yang berperan dalam proses putrefaksi. Saat ini, 

beberapa senyawa metabolit sekunder dinilai memiliki aktivitas antibakteri dan 

dibuktikan oleh beberapa penelitian. Senyawa sesquiterpen gaharu (Aquilaria 

malaccensis L.) memiliki aktivitas antibakteri, senyawa yang dipilih adalah α-

agarofuran, 10-epi-γ-eudesmol, dan agarospirol. Penelitian ini bertujuan untuk 

mengetahui potensi senyawa gaharu tersebut dalam menghambat kerja enzim dan 

toksin yang dikeluarkan Clostridium perfringens. Pencarian senyawa melalui 

PubChem. Pencarian enzim dan toksin melalui RCSB database dan AlphaFold. 

Docking dilakukan menggunakan software AutoDock Vina. Hasil molecular 

docking didapatkan nilai binding affinity paling negatif pada agarospirol terhadap 

enzim kolagenase -7.0 Kcal/mol. Ketiga senyawa tersebut terhadap θ-toksin (PFO) 

dan kolagenase memiliki kesamaan residu asam amino pada ikatan hidrofobik yang 

berperan dalam menstabilkan ikatan. Kesimpulan didapatkan ketiga senyawa tidak 

memiliki potensi dalam menghambat α-toksin, tetapi memiliki potensi menjadi 

senyawa kandidat untuk menghambat kolagenase. Sedangkan yang dapat menjadi 

kandidat dalam menghambat θ-toksin (PFO) hanya senyawa 10-epi-γ-eudesmol 

dan agarospirol. 

 

 

Kata-kata kunci: gaharu, Clostridium perfringens, molecular docking 

  



 

v 

Universitas Lambung Mangkurat 

 

ABSTRACT 

 

 

IN SILICO STUDY OF THE ANTIBACTERIAL POTENTIAL OF 

PHYTOCHEMICAL AGARWOOD (Aquilaria malaccensis L.) 

 

 

Compounds α-agarofuran, 10-epi-γ-eudesmol, and Agarospirol 

Essential Oil of Agarwood (Aquilaria malaccensis L.) Against α-

toxin, θ-toxin, and Collagenase of Clostridium perfringens Bacteria 
 

 

 

Auryn Widyananda Sindunata 

 

 

 

Clostridium perfringens is a type of rod-shaped and anaerobic gram-positive 

bacteria. Clostridium perfringens secretes the enzymes α-toxin, θ-toxin (PFO), and 

collagenase which play a role in the putrefaction process. Currently, several 

secondary metabolite compounds are considered to have antibacterial activity and 

this has been proven by several studies. Agarwood sesquiterpene compounds 

(Aquilaria malaccensis L.) have antibacterial activity, the compounds chosen were 

α-agarofuran, 10-epi-γ-eudesmol, and agarospirol. This research aims to 

determine the potential of agarwood compounds in inhibiting the action of enzymes 

and toxins released by Clostridium perfringens. Compound search via PubChem. 

Search for enzymes and toxins via RCSB database and AlphaFold. Docking is 

carried out using AutoDock Vina software. The results of molecular docking 

showed that the binding affinity value was the most negative for agarospirol against 

the collagenase enzyme -7.0 Kcal/mol. These three compounds against θ-toxin 

(PFO) and collagenase have the same amino acid residues in the hydrophobic bond 

which play a role in stabilizing the bond. The conclusion was that the three 

compounds did not have the potential to inhibit α-toxin, but had the potential to 

become candidate compounds to inhibit collagenase. Meanwhile, the only 

compounds that can be candidates for inhibiting θ-toxin (PFO) are 10-epi-γ-

eudesmol and agarospirol. 

 

 

Keywords: agarwood, Clostridium perfringens, molecular docking 
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