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RINGKASAN 

DIVA ROSA NIRWANA DASUKI. Studi in silico, in Vitro, dan Formulasi 
Topikal Apigenin Seledri (Apium Graveolens) sebagai Inhibitor Tirosinase dan 
Antioksidan. Dibimbing oleh BAYU FEBRAM PRASETYO, RINI 
MADYASTUTI PURWONO dan DIMAS ANDRIANTO. 

 
Hiperpigmentasi merupakan salah satu permasalahan kulit yang banyak 

terjadi akibat peningkatan produksi melanin yang dipicu oleh paparan sinar 
ultraviolet, stres oksidatif, dan proses inflamasi. Produksi melanin yang berlebihan 
dapat menyebabkan perubahan warna kulit yang tidak merata dan menurunkan 
kualitas kesehatan kulit. Penggunaan bahan pencerah sintetis seperti hidrokuinon 
dan asam kojat memiliki keterbatasan karena berpotensi menimbulkan efek 
samping sehingga diperlukan pengembangan bahan aktif alami yang lebih aman 
dan efektif. Senyawa flavonoid utama dalam seledri (Apium graveolens), apigenin, 
diketahui memiliki aktivitas antioksidan, antiinflamasi, dan potensi penghambatan 
enzim tirosinase yang berperan penting dalam proses melanogenesis. 

Penelitian ini bertujuan mengevaluasi potensi apigenin sebagai agen 
antihiperpigmentasi melalui pendekatan in silico, in vitro, dan formulasi topikal. 
Studi in silico dilakukan menggunakan metode molecular docking terhadap tiga 
target protein melanogenesis, yaitu tirosinase, tyrosinase related protein 1 (TYRP1), 
dan D-dopachrome tautomerase (DCT). Pengujian in vitro meliputi aktivitas 
antioksidan menggunakan metode thiobarbituric acid (TBA) dan aktivitas 
penghambatan tirosinase menggunakan tyrosinase inhibitory assay (TIA). 
Apigenin diformulasikan ke dalam sediaan gel topikal pada beberapa variasi 
konsentrasi dan dievaluasi stabilitas fisiknya melalui pengamatan fisik dan 
pengukuran viskositas selama penyimpanan. 

Hasil studi in silico menunjukkan bahwa apigenin memiliki afinitas 
pengikatan yang baik terhadap protein tirosinase, TYRP1, dan DCT dengan 
nilai binding affinity yang menunjukkan terbentuknya kompleks antara protein dan 
ligan yang stabil. Hasil pengujian in vitro menunjukkan bahwa apigenin memiliki 
aktivitas antioksidan yang ditandai oleh kemampuan menghambat pembentukan 
malondialdehida (MDA), namun tidak cukup baik untuk menghambat tirosinase. 
Formulasi gel topikal apigenin menghasilkan sediaan yang homogen, stabil secara 
fisik, dan mempertahankan karakteristik organoleptis serta viskositas selama 
periode penyimpanan. 

Secara keseluruhan, penelitian ini menunjukkan bahwa apigenin dari seledri 
berpotensi kuat sebagai agen pencerah kulit (whitening agent) melalui mekanisme 
antioksidan sekunder yang efektif menekan stres oksidatif dan peroksidasi lipid 
pemicu melanogenesis, meskipun interaksi langsungnya dalam menghambat enzim 
tirosinase secara in vitro bersifat terbatas. Formulasi sediaan gel yang dihasilkan 
memiliki stabilitas fisik yang baik sehingga potensial untuk aplikasi topikal. 

Kata kunci: antioksidan, apigenin, melanogenesis, tirosinase, whitening agent. 



SUMMARY 

DIVA ROSA NIRWANA DASUKI. In silico, in Vitro, and Topical 
Formulation Studies of Apigenin from Celery (Apium graveolens) as a Tyrosinase 
Inhibitor and Antioxidant. Supervised by BAYU FEBRAM PRASETYO, RINI 
MADYASTUTI PURWONO, and DIMAS ANDRIANTO. 

 
Hyperpigmentation is a common skin disorder caused by increased melanin 

production, which can be triggered by ultraviolet (UV) radiation, oxidative stress, 
and inflammatory processes. Excessive melanin synthesis may lead to uneven skin 
pigmentation and reduced skin health quality. The use of synthetic skin-whitening 
agents such as hydroquinone and kojic acid limited due to their potential adverse 
effects, highlighting the need for the development of safer and more effective 
natural active compounds. Apigenin, a major flavonoid compound found in celery 
(Apium graveolens), is known to possess antioxidant and anti inflammatory 
activities and has potential inhibitory effects on tyrosinase, a key enzyme involved 
in melanogenesis. 

This study aimed to evaluate the potential of apigenin as an anti-
hyperpigmentation agent through in silico, in vitro, and topical formulation 
approaches. The in silico study was conducted using molecular docking against 
three melanogenesis-related target proteins, namely tyrosinase, tyrosinase related 
protein 1 (TYRP1), and D-dopachrome tautomerase (DCT). The in vitro assays 
included antioxidant activity evaluation using the thiobarbituric acid (TBA) method 
and tyrosinase inhibitory activity using a tyrosinase inhibitory assay (TIA). In 
addition, apigenin was formulated into topical gel preparations at various 
concentrations and evaluated for physical stability through physical observation and 
viscosity measurements during storage. 

The in silico results demonstrated that apigenin exhibited favorable binding 
affinities toward tyrosinase, TYRP1, and DCT, indicating the formation of stable 
protein–ligand complexes. The in vitro findings showed that apigenin possessed 
antioxidant activity, as evidenced by its ability to inhibit malondialdehyde (MDA) 
formation, however, its tyrosinase inhibitory activity was not sufficiently strong. 
The topical gel formulations containing apigenin produced homogeneous 
preparations that remained physically stable and maintained their organoleptic 
properties and viscosity throughout the storage period. 

This study demonstrates that apigenin derived from celery holds significant 
potential as a skin-lightening agent primarily driven by its secondary antioxidant 
mechanism that effectively suppresses oxidative stress and lipid peroxidation, the 
triggers for melanogenesis, despite its limited direct inhibitory effect on the 
tyrosinase enzyme in vitro. The developed gel formulation exhibits good physical 
stability, rendering it promising for topical application. 

Keywords: antioxidant, apigenin, melanogenesis, tyrosinase, whitening agent. 
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