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STUDI IN SILICO AKTIVITAS ANTIOKSIDAN DARI TANAMAN
JOTANG (Spilanthesacmella) TERHADAP INDUKSI ENZIM KATALASE
(Cat) DAN SUPEROKSIDA DISMUTASE (SOD)

Febian Nur Arifin!, Nunuk Aries Nurulita?, Fitriyani®

ABSTRAK

Latar Belakang: Photoaging merupakan salah satu penuaan dini yang terjadi
akibat paparan sinar ultra violet yang mana merupakan inisiator pembentukan ROS
pada kulit. ROS dapat dihambat oleh antioksidan yang bekerja menangkap radikal
bebas sehingga pembentukan radikal bebas yang reaktif akan terhenti. Tanaman
jotang (Spilanthes acmella) diduga memiliki beberapa efek terapeutik yang salah
satunya adalah efek antioksidan sedang (ICso =216 pg/ml). Metode: Penelitian ini
dilakukan studi in silico yang merupakan eksperimen dengan metode komputasi
untuk memprediksi affinitas, menganalisis absorpsi, distribusi, metabolisme, dan
eksresi (ADME), serta tingkat toksisitas menggunakan software seperti PyRx-Vina,
SwissADME, dan Toxtree. Hasil: Beberapa senyawa yang diduga terdapat dalam
tanaman jotang diskrining terlebih dahulu berdasarkan kemiripan dengan struktur
umum antioksidan dan didapatkan hasil sebagai berikut: spilanthol (1); undeca-
2E,7Z9E-trienoic  acid isobutylamide (2); (7Z,9E)-2-oxo-undeca-7,9-dienyl 3-
methylbut-2-enoate (acmellonate) (3); B-Sitosterol (4); vanillic acid (5); a-amyrin
(6); scopoletin (7); dan limonene (8). Pada docking molekuler terhadap enzim
katalase, diperoleh senyawa a-amyrin (-8,7 kkal/mol), acmellonate (-7,7 kkal/mol),
dan undeca-2E,7Z,9E-trienoic acid isobutylamide (-7,7 kkal/mol) yang afinitasnya
mendekati ligan alami, walaupun tidak jauh lebih baik daripada ligan alaminya.
Docking molekuler terhadap enzim SOD diperoleh a-amyrin (-7,9 kkal/mol) dan [3-
Sitosterol (-6,1 kkal/mol) yang menunjukkan afinitasnya lebih besar daripada ligan
alami. Menurut profil farmakokinetika, semua senyawa uji memiliki profil yang
cukup baik dan menurut analisis toksisitas, diperoleh senyawa acmellonate, vanillic
acid, a-amyrin, dan limonene yang menunjukkan memiliki toksisitas rendah dan
tidak  berpotensi  sebagai  karsinogenik  nongenotoksik dan genotoksik.
Kesimpulan: Senyawa uji memiliki aktivitas antioksidan sebagai induktor enzim
katalase dan SOD tetapi perlu beberapa penyesuaian untuk sifat farmakokinetik dan
toksisitasnya.

Kata kunci: Spilanthes acmella, prediksi aktivitas, analisis adme, analisis
toksisitas
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IN SILICO STUDY OF ANTIOXIDANT ACTIVITY FROMJOTANG
(Spilanthes acmella) PLANTS ON INDUCTION OF CATALASE (Cat) AND
SUPEROXIDE DISMUTASE (SOD) ENZYMES

Febian Nur Arifin!, Nunuk Aries Nurulita?, Fitriyani®

ABSTRACT

Background: Photoaging is one of the skin aging that occurs due to exposure to
ultraviolet light which is the initiator of the formation of ROS on the skin. ROS can
be inhibited by antioxidants that work to capture free radicals so that the formation
of reactive free radicals will be stopped. The jotang plant (Spilanthes acmella) is
thought to have several therapeutic effects, one of which is a moderate antioxidant
effect (IC50 = 216 g/ml). Method: This research was conducted in silico studies
which are experiments with computational methods to predict affinity, predict
absorption, distribution, metabolism, and excretion (ADME), and toxicity levels
using software such as PyRx-Vina, SwissADME, and Toxtree. Results: Several
compounds thought to be present in the jotang plant were screened first based on
their similarity to the general structure of antioxidants and the following results
were obtained: spilanthol (1); undeca-2E,7Z,9E-trienoic acid isobutylamide (2);
(7Z,9E)-2-ox0-undeca-7,9-dienyl ~ 3-methylbut-2-enoate ~(acmellonate) (3); -
Sitosterol (4); vanillic acid (5); -amyrin (6); scopoletin (7); and limonene (8). On
molecular docking of the catalase enzyme, the compounds -amyrin (-8.7 kcal/mol),
acmellonate (-7.7 kcal/mol), and undeca-2E,7Z,9E-trienoic acid isobutylamide (-
7.7 kcal/mol) were obtained. kcal/mol) whose affinity is close to that of the natural
ligand, although not much better than that of the natural ligand. Molecular docking
of the SOD enzyme obtained -amyrin (-7.9 kcal/mol) and -Sitosterol (-6.1 kcal/mol)
which showed greater affinity than natural ligands. According to the
pharmacokinetic profile, all the test compounds had a fairly good profile and
according to the predicted toxicity, acmellonate, vanillic acid, a-amyrin, and
limonene compounds were obtained which showed low toxicity and had no potential
as non-genotoxic and genotoxic carcinogens. Conclusion: The test compound has
antioxidant activity as an inductor of catalase and SOD enzymes but needs some
adjustments for its pharmacokinetic and toxicity properties.

Keywords: Spilanthes acmella, activity prediction, adme analysis, toxicity analysis
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