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Faiza Nur Fauzia, 2022, Analisis Komposisi Mikrobioma dan Metabolit 
Sekunder pada Rimpang dan Daun Kapulaga Jawa (Amomum compactum 
Soland. ex Maton), Skripsi ini dibawah bimbingan Prof. Dr. Yosephine Sri Wulan 

Manuhara, M.Si. dan Anjar Tri Wibowo, M.Sc., Ph.D., Departemen Biologi, 

Fakultas Sains dan Teknologi, Universitas Airlangga, Surabaya. 
 

ABSTRAK 

 

Kapulaga jawa merupakan tanaman obat yang diketahui memiliki banyak 

khasiat medis. Khasiat tersebut dipengaruhi oleh adanya berbagai metabolit 

sekunder di dalam organnya. Beberapa penelitian sebelumnya menunjukkan bahwa 

komposisi metabolit sekunder dalam organ tanaman dapat dipengaruhi oleh 

komposisi mikrobioma. Selain itu, faktor lingkungan juga dapat mempengaruhi 

komposisi metabolit sekunder dan mikrobioma. Penelitian ini bertujuan untuk 

mengetahui korelasi antara komposisi mikrobioma dengan konsentrasi relatif 

metabolit sekunder pada rimpang dan daun tanaman obat kapulaga jawa (Amomum 
compactum Soland. ex Maton). Sampel rimpang dan daun diambil dari dua habitat 

yang berbeda yaitu di Kawasan hutan Desa Kuripansari, Pacet, Mojokerto, Jawa 

Timur, dan tempat pembibitan obat Taman Husada Graha Famili, Surabaya, Jawa 

Timur. Dalam penelitian ini komposisi dan kelimpahan bakteri dianalisis 

menggunakan Amplicon Sequencing Gen 16s rRNA, sedangkan komposisi 

metabolit dianalisis menggunakan Liquid Chromatography with Tandem Mass 
Spectrometry (LC-MS-MS). Berikutnya data mikrobioma dan metabolomik yang 

didapat dikorelasikan untuk mengidentifikasi jenis-jenis mikroba tertentu yang 

dapat mempengaruhi produksi metabolit sekunder pada rimpang dan daun kapulaga 

jawa yang tumbuh liar di Hutan dan dibudidayakan di Taman Toga. Hasil yang 

diperoleh memperlihatkan bahwa rimpang dan daun kapulaga jawa yang hidup liar 

dan dibudidayakan didominasi oleh filum bakteri Cyanobacteria dan genus 

Acidobacteria subgroup 1 (Gp1). Analisis metabolit menunjukkan bahwa metabolit 

sekunder bermuatan positif dengan konsentrasi tertinggi pada rimpang kapulaga 

jawa yang tumbuh liar dan di Taman Toga adalah cafestol, sedangkan pada daun 

konsentrasi metabolit sekunder bermuatan positif tertinggi adalah reserpine. 

Metabolit bermuatan negatif di rimpang kapulaga jawa yang tumbuh liar dan 

dibudidayakan dengan konsentrasi tertinggi pada sampel adalah loganic acid, 

sedangkan pada daun konsentrasi metabolit sekunder bermuatan negatif tertinggi 

adalah pectolinarigenin. Berdasarkan hasil analisis korelasi diketahui bahwa 

terdapat bakteri memiliki korelasi positif yang signifikan dengan berbagai 

metabolit, yaitu bakteri yang berasal dari filum Acidobacteria Gp6, Cyanobacteria, 

Gammaproteobacteria, Alphaproteobacteria, Sphingomonas, dan dari genus Gp1 

serta genus Methylobacterium.  

 

Kata kunci: mikrobioma, metabolit sekunder, rimpang kapulaga jawa, daun 
kapulaga jawa, kapulaga jawa 
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Faiza Nur Fauzia, 2022, Analysis of Microbiome and Secondary Metabolites 
Composition in the Leaf and Rhizome of Java Cardamom (Amomum 
compactum Soland. ex Maton), this thesis was supervised by Prof. Dr. Yosephine 

Sri Wulan Manuhara, M.Si. and Anjar Tri Wibowo, M.Sc., Ph.D., Departement of 

Biologi, Faculty of Science and Technology, Airlangga University, Surabaya. 
 

ABSTRACT 

 

Java cardamom is a medicinal plant that is known to have many medical 

benefits. These benefits are influenced by the presence of various secondary 

metabolites in the organ. Several previous studies have shown that the composition 

of secondary metabolites in plant organs can be influenced by the composition of 

the microbiome. In addition, environmental factors can also affect the composition 

of secondary metabolites and microbiome. This study aims to determine the 

correlation between the composition of the microbiome and the relative 

concentrations of secondary metabolites in the rhizomes and leaves of the medicinal 

plant java cardamom (Amomum compactum Soland. ex Maton). Samples of 

rhizomes and leaves were collected from two different environments, in the forest 

area of Kuripansari Village, Pacet, Mojokerto, East Java, and the plant nursery at 

Taman Husada Graha Famili, Surabaya, East Java. In this study, the composition 

and abundance of the bacteria were analyzed using Amplicon Sequencing Gene 16s 

rRNA, while the composition of metabolites was analyzed using Liquid 

Chromatography with Tandem Mass Spectrometry (LC-MS-MS). Next, the 

obtained microbiome and metabolomics data were correlated to identify specific 

microbes that might influence the production of secondary metabolites in the 

rhizomes and leaves of the java cardamom which grow wild in the forest and 

cultivated in Taman Toga. The results from this study showed that the rhizomes and 

leaves of java cardamom that grew wild and cultivated are dominated by the 

bacterial phylum Cyanobacteria and the genus Acidobacteria subgroup 1 (Gp1). 
Metabolite analysis showed that the positively charged secondary metabolite with 

the highest concentration in the java cardamom rhizome that grew wild and 

cultivated was cafestol, while the highest concentration of positively charged 

secondary metabolite in leaves was reserpine. Secondary metabolites with a 

negative charge in java cardamom rhizomes that grow wild and cultivated with the 

highest concentration in samples is loganic acid, while in leaves the highest 

concentration of negatively charged secondary metabolites is pectolinarigenin. 

Based on the results of correlation analysis, it is known that there are bacteria that 

have a significant positive correlation with various metabolites, namely bacteria 

from the phylum Acidobacteria Gp6, Cyanobacteria, Gammaproteobacteria, 

Alphaproteobacteria, Sphingomonas, and from the genus Gp1 and the genus 

Methylobacterium. 

 

Keywords: microbiome, secondary metabolites, java cardamom rhizome, java 
cardamom leaf, java cardamom 
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