Natural Antibiotics Prediction of
Traditional Herbal Medicine

Name: Ahmad Kamal Nasution

Laboratory’ s : Computational Systems Biology Lab

Supervisor’ s Professor Shigehiko Kanaya, Associate Professor Takayuki Tohge,
Associate Professor Md Altaf Ul Amin, Associate Professor Naoaki Ono, and Associate
Professor Alex Ming Huang.

Abstract

Antibiotic resistance is a major public health threat and there is an urgent need for
new antibiotics. Traditional herbal medicine systems, such as Jamu, Unani, and
Traditional Herbal Medicine, have been used for centuries to treat bacterial infections.
Machine learning methods have been shown to be effective for predicting potential
natural antibiotic candidates in traditional herbal medicine systems. In this study,
we used machine learning methods to predict potential natural antibiotic candidates
at plant and metabolite levels. We evaluated different machine learning algorithms
and preprocessing techniques to obtain the best prediction accuracy. For Jamu, we
achieved an accuracy of 91.10% using the Random Forest model. For Unani, we
achieved an accuracy of 83% using a multilayer perceptron model with SMOTE
preprocessing. In total, we predicted 42 potential plant candidates and 201 candidate
metabolites as potential natural antibiotics. Many of these candidates have been
validated based on published literature and have demonstrated antibacterial
properties or have been structurally similar to known antibiotics. Finally, 201
metabolites were predicted and mapped to eight different types of antibiotics using
clustering techniques and matching similarities. Our findings suggest that machine
learning methods can be used to effectively predict potential natural antibiotic
candidates utilizing traditional herbal medicine. This approach has the potential to
accelerate the development of new antibiotics to combat antibiotic-resistant
pathogens.
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