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RINGKASAN 

KIRANA RUBY ZAHRA FADILLA. Profil Metabolit Buah Kapulaga 

Berdasarkan Pelarut Pengekstraksi Berbeda Serta Korelasinya dengan Aktivitas 

Inhibisi α-Glukosidase dan Antioksidan. Dibimbing oleh MOHAMAD RAFI, 

WARAS NURCHOLIS, dan RUDI HERYANTO. 

Buah kapulaga (Amomum compactum) merupakan merupakan tumbuhan 

endemik Indonesia yang telah banyak dimanfaatkan sebagai bahan pangan dan obat 

tradisional karena mengandung berbagai metabolit bioaktif. Sejumlah aktivitas 

farmakologis telah banyak dilaporkan dimiliki oleh ekstrak kapulaga dua 

diantaranya, yaitu aktivitas antioksidan dan antidiabetes. Meskipun demikian, 

penelitian mengenai pengaruh perbedaan pelarut pengekstraksi terhadap profil 

metabolit non-volatil serta kaitannya dengan aktivitas antioksidan dan inhibisi α-

glukosidase masih terbatas. Penelitian ini bertujuan mengidentifikasi perbedaan 

profil metabolit non-volatil berbasis LC-HRMS serta mengevaluasi aktivitas 

inhibisi α-glukosidase dan antioksidan ekstrak buah kapulaga yang diperoleh 

menggunakan pelarut n-heksana, etil asetat, aseton, dan etanol.  

Pendekatan metabolomik tak-tertarget berbasis LC-HRMS digunakan dalam 

penelitian ini untuk mendapatkan profil buah kapulaga berdasarkan pelarut 

pengekstraksinya. Data LC-HRMS dianalisis secara multivariat menggunakan 

principal component analysis (PCA) berdasarkan intensitas puncak kromatogram 

hasil correlation optimized warping (COW) dan hierarchical cluster analysis 

(HCA) berdasarkan luas area metabolit, serta uji ANOVA untuk mengidentifikasi 

metabolit pembeda antar ekstrak. Evaluasi aktivitas antioksidan menggunakan 

metode 2,2-difenil-1-pikrilhidrazil (DPPH), sedangkan aktivitas antidiabetes 

dievaluasi melalui uji inhibisi enzim α-glukosidase.  

Hasil penelitian menunjukkan bahwa perbedaan pelarut pengekstraksi 

berpengaruh terhadap rendemen ekstraksi, profil metabolit non-volatil, serta 

aktivitas biologis ekstrak buah kapulaga. Analisis LC-HRMS menunjukkan 

kromatogram antar pelarut memiliki pola yang mirip namun dengan intensitas 

puncak yang berbeda serta menunjukkan puncak tertinggi yang teridentifikasi 

sebagai senyawa retusin. Sebanyak 33 metabolit berhasil diidentifikasi yang 

termasuk dalam berbagai golongan senyawa, seperti fenolik, flavonoid, terpenoid, 

alkaloid, dan golongan senyawa lainnya. Sebaran jumlah metabolit yang terekstrak 

meningkat seiring dengan meningkatknya polaritas pelarut pengekstraksi. Analisis 

PCA dan HCA berhasil mengelompokkan ekstrak berdasarkan jenis pelarut, yang 

menunjukkan adanya perbedaan komposisi metabolit akibat selektivitas pelarut.  

Evaluasi aktivitas inhibisi α-glukosidase dan antioksidan DPPH memiliki 

hasil yang berbeda signifikan pada setiap ekstrak. Ekstrak etanol menunjukkan 

aktivitas inhibisi α-glukosidase  dan aktivitas antioksidan DPPH terbaik. Kepolaran 

pelarut etanol berhasil mengekstrak lebih banyak senyawa-senyawa polar yang 

diduga berkontribusi pada aktivitas biologis seperti golongan fenolik, flavonoid, 

dan alkaloid. Berdasarkan hasil tersebut, dapat disimpulkan bahwa perbedaan 

pelarut pengekstraksi berpengaruh terhadap profil metabolit non-volatil dan 

aktivitas biologis ekstrak buah kapulaga yang ditentukan oleh komposisi serta 

kelimpahan relatif metabolit bioaktif yang berhasil terekstraksi. 

Kata kunci: α-glukosida, antioksidan, kapulaga, LC-HRMS, metabolit 



SUMMARY 

KIRANA RUBY ZAHRA FADILLA. Metabolite Profiling of Cardamom 

(Amomum compactum) Fruits Extracted with Different Solvents and Its Correlation 

with α-Glucosidase Inhibitory and Antioxidant Activities. Supervised by 

MOHAMAD RAFI, WARAS NURCHOLIS, and RUDI HERYANTO.  

 
Cardamom (Amomum compactum) is an Indonesian endemic plant that has 

been widely used as both a food ingredient and a traditional medicinal plant due to 

its rich content of bioactive metabolites. Several pharmacological activities have 

been reported for cardamom extracts, including antioxidant and antidiabetic 

activities. However, studies investigating the effect of extraction solvents on the 

non-volatile metabolite profile and its relationship with antioxidant and α-

glucosidase inhibition remain limited. Therefore, this study aimed to identify the 

differences in the non-volatile metabolite profiles of cardamom fruit extracts using 

LC-HRMS-based metabolomics and to evaluate their α-glucosidase inhibitory and 

antioxidant activities with n-hexane, ethyl acetate, acetone, and ethanol. 

An untargeted LC-HRMS-based metabolomics approach was used in this 

study to obtain the metabolite profiles of cardamom fruit extracts in different 

extraction solvents. LC-HRMS data were subjected to multivariate analysis using 

principal component analysis (PCA) based on chromatographic peak intensities 

after correlation optimized warping (COW) preprocessing, and hierarchical cluster 

analysis (HCA) based on metabolite peak areas. In addition, one-way analysis of 

variance (ANOVA) was performed to identify discriminant metabolites among the 

different extracts. Antioxidant activity was evaluated using the 2,2-diphenyl-1-

picrylhydrazyl (DPPH) radical scavenging assay, while antidiabetic activity was 

assessed by measuring α-glucosidase inhibitory activity. 

The results demonstrated that the extraction solvent significantly affected 

extraction yield, non-volatile metabolite profiles, and the biological activities of 

cardamom fruit extracts. LC-HRMS chromatograms exhibited similar overall 

chromatographic patterns among the extracts but differed in peak intensities, with 

the most abundant detected compound being rutin. A total of 33 metabolites were 

identified, representing various classes of compounds, including phenolics, 

flavonoids, terpenoids, alkaloids, and other phytochemicals. The number of 

extracted metabolites increased with increasing solvent polarity. PCA and HCA 

successfully classified the extracts according to the extraction solvent, indicating 

distinct metabolite compositions resulting from solvent selectivity. 

The α-glucosidase inhibitory and DPPH antioxidant activities differed 

significantly among the extracts. The ethanol extract exhibited the strongest α-

glucosidase inhibitory and antioxidant activities. The higher polarity of ethanol 

enabled the extraction of a greater abundance of polar bioactive compounds, 

particularly phenolics, flavonoids, and alkaloids, which are presumed to contribute 

to these biological activities. Overall, the findings demonstrate that extraction 

solvent significantly influences the non-volatile metabolite profile and the 

biological activities of cardamom fruit extracts, which are primarily determined by 

the composition and relative abundance of the extracted bioactive metabolites. 

Keywords: α-glucosidase, antioxidant, cardamom, LC-HRMS, metabolites
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