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ANALISIS JARINGAN FARMAKOLOGI BERBASIS ALGORITMA
CENTRALITY UNTUK MENGIDENTIFIKASI SENYAWA POTENSIAL
ANTIDIABETES PADA TUMBUHAN HERBAL TEMU LAWAK, KAYU

PUTIH, DAN BAWANG MERAH

Alexander Bryan Triharja

ABSTRAK

Penelitian ini bertujuan untuk menemukan senyawa antidiabetes yang terdapat
pada tiga tanaman herbal Indonesia, yaitu Temu Lawak (Curcuma xanthorrhiza),
Kayu Putih (Melaleuca cajuputi), dan Bawang Merah (Allium ascalonicum).
Metode yang digunakan adalah pendekatan farmakologi jaringan berdasarkan
algoritma sentralitas. Prosesnya meliputi pengumpulan data tentang senyawa
kimia tumbuhan, memprediksi protein target yang mungkin, membuat jaringan
protein-protein interaksi (PPI), dan menganalisis struktur jaringan menggunakan
empat metrik sentralitas, yaitu degree, betweenness, closeness, dan eigenvector.
Selain itu, target utama juga dipilih menggunakan algoritma skyline query yang
diuji melalui simulasi molecular docking. Hasil menunjukkan terdapat 76 protein
target potensial, dengan beberapa protein utama seperti TNF, ALB, dan BCL2.
Simulasi docking pada lima reseptor paling relevan menunjukkan bahwa senyawa
Ceparoside B memiliki binding affinity tertinggi, diikuti oleh Alliospiroside C
dan Alliofuroside A. Dari hasil ini, dapat disimpulkan bahwa penggunaan analisis
network pharmacology, algoritma centrality, dan skyline query dapat membantu
menyaring senyawa aktif dan target protein secara sistematis, sehingga memberikan
dasar mekanistik untuk pengembangan terapi herbal dalam pengobatan diabetes
mellitus.

Kata kunci: Centrality, Diabetes Mellitus, Molecular Docking, Network
Pharmacology, Skyline Query, Tumbuhan Herbal.
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NETWORK PHARMACOLOGY ANALYSIS BASED ON CENTRALITY
ALGORITHMS TO IDENTIFY POTENTIAL ANTIDIABETIC COMPOUNDS

IN THE HERBAL PLANTS TEMU LAWAK, KAYU PUTIH, AND BAWANG
MERAH

Alexander Bryan Triharja

ABSTRACT

This research aims to find antidiabetic compounds found in three Indonesian herbal
plants, namely Temu Lawak (Curcuma xanthorrhiza), Kayu Putih (Melaleuca
cajuputi), and Bawang Merah (Allium ascalonicum). The method used is a network
pharmacology approach based on a centrality algorithm. The process includes
collecting data on plant chemical compounds, predicting possible target proteins,
creating a protein-protein interaction (PPI) network, and analyzing the network
structure using four centrality metrics, namely degree, betweenness, closeness, and
eigenvector. In addition, the main target was also selected using a skyline query
algorithm that was tested through molecular docking simulations. The results
showed that there were 76 possible target proteins, with several main proteins such
as TNF, ALB, and BCL2. Docking simulations of the five most relevant receptors
showed that Ceparoside B compound had the highest binding affinity, followed by
Alliospiroside C and Alliofuroside A. From these results, it can be concluded that the
use of network pharmacology analysis, centrality algorithms, and skyline queries
can help systematically screen active compounds and protein targets, thus providing
a mechanistic basis for the development of herbal therapies for the treatment of
diabetes mellitus.

Keywords: Centrality, Diabetes Mellitus, Herbal Plants, Molecular Docking,
Network Pharmacology, Skyline Query.
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