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RINGKASAN 
 
 

STUDI IN SILICO EKSTRAK BATANG PISANG MAULI (Musa 
acuminata) TERHADAP MATRIX METALLOPROTEINASE-2 (MMP-2) 

Salah satu faktor yang teridentifikasi berdampak pada perkembangan lesi karies 
ke dalam dentin adalah anggota keluarga matrix metalloproteinase (MMP).  Peran 
MMP dalam air liur, khususnya MMP-2 berperan dalam degradasi matriks kolagen 
dan proses karies. MMP-2 merupakan gelatinase yang terlibat dalam mineralisasi 
dan degradasi dentin, dan mengkatalisis degradasi matriks dentin setelah 
demineralisasi. Ketika MMP-2 terus medegradasi kolagen, maka dapat 
menyebabkan terbentuknya karies dentin. Penelitian ini menggunakan metode 
molecular docking in silico. Jenis molecular docking pada penelitian ini adalah 
blind docking, maka posisi ikatan akan diketahui setelah docking. Senyawa ekstrak 
batang pisang mauli (Musa acuminata) choline, eucalyptol, caffeine, cinnamic acid, 
caffeic acid, dan citral  akan dilakukan proses docking dengan menggunakan 
aplikasi PyRx program Autodock-Vina. Kandungan ekstrak batang pisang mauli 
(Musa acuminata) sebagai ligan, sedangkan Matrix metalloproteinase-2 sebagai 
protein target. Dalam proses docking, ligan akan mengikat sisi aktif protein target. 

Interaksi molecular docking senyawa choline, eucalyptol, caffeine acid, caffeic 
acid, dan citral dari ekstrak batang pisang Mauli (Musa acuminata) didapatkan nilai 
binding affinity paling negatif sebesar -7,5  kcal/mol dari hasil docking senyawa 
caffeic acid. Jenis interaksi yang memiliki ikatan hidrogen terbanyak, yaitu 
sebanyak 12 ikatan hidrogen hasil docking senyawa choline. Jarak ikatan terpendek 
terbentuk sejauh 2,15462 Å hasil docking senyawa caffeic acid. Senyawa caffeic 
acid dari ekstrak batang pisang Mauli (Musa acuminata) diprediksi berpotensi 
terhadap penghambatan ekspresi MMP-2 dengan adanya nilai binding affinity yang 
paling negatif dan jarak ikatan yang terpendek.
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SUMMARY 
 
 

SILICO STUDY OF MAULI BANANA STEM EXTRACT (Musa 
acuminata) AGAINST MATRIX METALLOPROTEINASE-2 (MMP-2) 

 
One factor identified as having an impact on the development of carious lesions 

into the dentin is a member of the matrix metalloproteinase (MMP) family.  The 
role of MMP in saliva, specifically MMP-2 plays a role in the degradation of 
collagen matrix and caries process. MMP-2 is a gelatinase involved in dentin 
mineralization and degradation, and catalyzes dentin matrix degradation after 
demineralization. When MMP-2 continues to degrade collagen, it can lead to the 
formation of dentin caries. This research uses the in silico molecular docking 
method. The type of molecular docking in this research is blind docking, so the bond 
position will be known after docking. The Mauli banana stem extract (Musa 
acuminata) compounds choline, eucalyptol, caffeine, cinnamic acid, caffeic acid, 
and citral will be docked using the PyRx application of the Autodock-Vina program. 
It contains Mauli banana stem extract (Musa acuminata) as a ligand, while Matrix 
metalloproteinase-2 is the target protein. In the docking process, the ligand will 
bind to the active site of the target protein. 

The interaction of molecular docking of the compounds choline, eucalyptol, 
caffeine acid, caffeic acid, and citral from Mauli banana stem extract (Musa 
acuminata) obtained the most negative binding affinity value of -7.5 kcal/mol from 
the docking results of the caffeic acid compound. The type of interaction that has 
the most hydrogen bonds, namely 12 hydrogen bonds resulting from the docking of 
choline compounds. The shortest bond distance was formed as far as 2.15462 Å as 
a result of docking the caffeic acid compound. The caffeic acid compound from 
Mauli banana stem extract (Musa acuminata) is predicted to have the potential to 
inhibit MMP-2 expression with the most negative binding affinity value and the 
shortest bond distance. 
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ABSTRAK 
 

STUDI IN SILICO EKSTRAK BATANG PISANG MAULI (Musa 
acuminata) TERHADAP MATRIX METALLOPROTEINASE-2 (MMP-2) 

 
Vincentia Devi Denanda, drg. Amy Nindia Carabelly, M. Si, Dr. drg. Debby 

Saputera, Sp.Pros 
 

Latar Belakang: Karies gigi terjadi karena proses demineralisasi struktur gigi oleh 
asam yang dihasilkan oleh bakteri kariogenik. Salah satu faktor genetik yang kami 
identifikasi yang tampaknya berdampak pada perkembangan lesi karies ke dalam 
dentin adalah anggota keluarga matriks metaloproteinase (MMP). Matrix 
Metalloproteinase-2 (MMP-2) adalah gelatinase yang terlibat dalam mineralisasi 
dan degradasi dentin, dan mengkatalisis degradasi matriks dentin setelah 
demineralisasi. MMP-2 mendegradasi kolagen tipe IV yang berperan dalam 
membran dasar gigi, kolagen V dan XI berperan dalam fibril tipe 1 dan 
mendegradasi protein non-kolagen seperti laminin dan proteoglikan. Ketika MMP-
2 terus mendegradasi kolagen, maka dapat menyebabkan terbentuknya karies 
dentin. Tujuan: untuk mengetahui interaksi senyawa choline, eucalyptol, caffeine, 
cinnamic acid, caffeic acid, dan citral dari ekstrak batang pisang mauli (Musa 
acuminata) terhadap penghambatan Matrix metalloproteinase-2 dengan 
menggunakan metode in silico. Metode: Penelitian ini merupakan jenis penelitian 
in silico menggunakan metode molecular docking. Proses docking dilakukan 
menggunakan program Autodock Vina yang terintegrasi di dalam aplikasi PyRx 
versi 0.8 dan divisualisasi menggunakan software BIOVIA Discovery Studio 
V21.1.0.20298. Hasil: Senyawa batang pisang mauli dapat berikatan baik dengan 
MMP2.  Senyawa terbaik yang didapatkan adalah caffeic acid (binding affinity 
tertinggi, -7,5 kkal/mol). Kesimpulan: Senyawa caffeic acid dari ekstrak batang 
pisang Mauli (Musa acuminata) diprediksi berpotensi terhadap penghambatan 
ekspresi MMP-2. 

 
Kata Kunci: In Silico, Matrix Metalloproteinase-2, karies, Pisang Mauli
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ABSTRACT 
 
 

IN SILICO STUDY OF MAULI BANANA STEM EXTRACT (Musa 
acuminata) AGAINST MATRIX METALLOPROTEINASE-2 (MMP-2) 

 
Vincentia Devi Denanda, drg. Amy Nindia Carabelly, M. Si, Dr. drg. Debby 
Saputera, Sp.Pros 

 
 

Background Dental caries occurs due to the process of demineralization of tooth 
structure by acids produced by cariogenic bacteria. One of the genetic factors we identified 
that appears to impact the progression of a caries lesion into the dentin are members of the 
matrix metalloproteinases (MMPs) family. Matrix Metalloproteinase-2 (MMP-2) is a 
gelatinase involved in mineralization and dentin degradation, and catalyzes dentine matrix 
degradation after demineralization. MMP-2 degrades type IV collagen which plays a role 
in the tooth base membrane, collagen V and XI plays a role in type 1 fibrils and degrades 
non-collagen proteins such as laminin and proteoglycans. When MMP-2 continues to 
degrade collagen, it can cause dentin caries to form. Purpose: To determine the 
interaction of the compounds choline, eucalyptol, caffeine, cinnamic acid, caffeic acid, and 
citral from Mauli banana stem extract (Musa acuminata) on the inhibition of Matrix 
metalloproteinase-2 using the in silico method.. Methods: This research is an in silico 
research using the molecular docking method. The docking process was carried out 
using the Autodock Vina program which was integrated into the PyRx version 0.8 
application and visualized using the BIOVIA Discovery Studio V21.1.0.20298 
software. Results: Banana mauli stem compounds can bind well with MMP2.  The 
best compound obtained was caffeic acid (highest binding affinity, -7.5 
kcal/mol).Conclusion: The caffeic acid compound from Mauli banana (Musa 
acuminata) stem extract is predicted to have the potential to inhibit MMP-2 
expression. 

 
Keywords: In Silico, Matrix Metalloproteinase-2, Caries, Mauli Banana
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