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SOROTAN

ERWINCE FALLO. Analisis LC-MS/MS, Aktivitas Antioksidan, dan Antibakteri
Ekstrak Daun Asclepias curassavica L. Terhadap Bakteri Karies Gigi. Dibimbing
olehn SYAMSUL FALAH dan DIMAS ANDRIANTO.

1.

2.

B

Penelitian ini mengkaji potensi daun Asclepias curassavica sebagai antikaries
alami.

Analisis LC-MS/MS digunakan untuk mengidentifikasi senyawa bioaktif dalam
ekstrak daun.

Ekstrak menunjukkan aktivitas antioksidan dan antibakteri terhadap bakteri
penyebab karies gigi.

Molecular docking menunjukkan potensi penghambatan enzim GtfB S. mutans.
Penelitian ini mendukung pengembangan bahan alami untuk kesehatan gigi dan
mulut.

HIGHTLIGHTS

ERWINCE FALLO. LC-MS/MS Analysis, Antioxidant and Antibacterial
Activities of Asclepias curassavica Leaf Extract Against Dental Caries Bacteria.
Supervised by SYAMSUL FALAH and DIMAS ANDRIANTO.

1.
2.
3.

B

This study explored Asclepias curassavica leaves as natural anticaries agents.
LC-MS/MS analysis identified bioactive compounds in leaf extracts.

The extract showed antioxidant and antibacterial activities against cariogenic
bacteria.

Molecular docking indicated potential inhibition of the S. mutans GtfB enzyme.
The study supports the development of natural materials for oral health
applications.
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RINGKASAN

ERWINCE FALLO. Analisis LC-MS/MS, Aktivitas Antioksidan dan Antibakteri
Ekstrak Daun Asclepias curassavica L. Terhadap Bakteri Karies Gigi. Dibimbing
olehn SYAMSUL FALAH dan DIMAS ANDRIANTO.

Karies gigi merupakan salah satu masalah kesehatan mulut yang banyak
disebabkan oleh aktivitas bakteri kariogenik, terutama Streptococcus mutans dan
Lactobacillus acidophilus. Selain faktor mikrobiologis, stres oksidatif akibat
radikal bebas juga berperan dalam memperparah kerusakan jaringan rongga mulut.
Penggunaan antibakteri sintetis dalam jangka panjang berpotensi menimbulkan
resistensi bakteri dan gangguan keseimbangan mikrobiota oral, sehingga diperlukan
pengembangan bahan alami yang memiliki aktivitas antibakteri sekaligus
antioksidan. Salah satu tanaman yang berpotensi dikembangkan adalah Asclepias
curassavica L. yang secara tradisional dimanfaatkan sebagai obat sakit gigi dan
peradangan.

Penelitian ini bertujuan untuk mengidentifikasi profil senyawa bioaktif dalam
ekstrak daun Asclepias curassavica L. menggunakan analisis LC-MS/MS serta
mengevaluasi aktivitas antioksidan dan antibakterinya terhadap bakteri penyebab
karies gigi. Selain itu, penelitian ini juga bertujuan untuk menganalisis potensi
penghambatan senyawa aktif terhadap enzim glukosiltransferase B (GtfB) melalui
pendekatan in silico. Metode penelitian diawali dengan preparasi dan ekstraksi daun
menggunakan pelarut metanol, etil asetat, dan n-heksana . ldentifikasi senyawa
bioaktif dilakukan menggunakan metode LC-MS/MS. Kandungan total fenolik dan
flavonoid dianalisis secara spektrofotometri. Aktivitas antioksidan dievaluasi
menggunakan metode DPPH dan ABTS. Aktivitas antibakteri diuji terhadap
Streptococcus mutans dan Lactobacillus acidophilus. Analisis molecular docking
dilakukan untuk mengevaluasi interaksi senyawa aktif daun Asclepias curassavica
terhadap enzim GtfB sebagai target penting dalam pembentukan biofilm bakteri
penyebab karies gigi.

Hasil penelitian menunjukkan bahwa ekstrak daun Asclepias curassavica L.
mengandung 47 senyawa bioaktif yang didominasi oleh golongan flavonoid,
fenolik, alkaloid, dan terpenoid. Ekstrak menunjukkan kapasitas antioksidan
berdasarkan metode DPPH dan ABTS yang mengindikasikan kemampuan
menangkal radikal bebas. Selain itu, ekstrak juga menunjukkan aktivitas antibakteri
terhadap bakteri kariogenik, meskipun masih tergolong rendah hingga sedang.
Analisis molecular docking mengidentifikasi enam senyawa dengan afinitas
pengikatan yang lebih baik dibandingkan amoksisilin, yaitu Scortechinone B,
Charantoside I,  Quercetin-3-neohesperidoside,  Digitoxigenin-3-O-4-D-
glucopyranoside, Rutin, dan /6a-acetoxyasclepin. Di antara senyawa tersebut,
Digitoxigenin-3-O-$-D-glucopyranoside menunjukkan profil ADMET yang paling
baik sehingga berpotensi sebagai kandidat senyawa antikaries.

Temuan ini membuka peluang pemanfaatan daun Asclepias curassavica
sebagai sumber senyawa bioaktif antikaries yang perlu dikaji lebih lanjut melalui
pengujian in vitro lanjutan, in vivo, dan studi formulasi produk kesehatan gigi dan
mulut.

Kata kunci: antibakteri, antioksidan, Asclepias curassavica, karies gigi, LC-
MS/MS
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SUMMARY

ERWINCE FALLO. LC-MS/MS Analysis, Antioxidant and Antibacterial
Activities of Asclepias curassavica L. Leaf Extract Against Dental Caries Bacteria.
Supervised by SYAMSUL FALAH and DIMAS ANDRIANTO.

Dental caries is one of the most prevalent oral health problems and is
primarily caused by the activity of cariogenic bacteria, particularly Streptococcus
mutans and Lactobacillus acidophilus. In addition to microbiological factors,
oxidative stress induced by free radicals contributes to the progression of oral tissue
damage. The long-term use of synthetic antibacterial agents may lead to bacterial
resistance and disruption of the oral microbiota balance, highlighting the need for
natural alternatives possessing both antibacterial and antioxidant properties. One
plant with promising potential is Asclepias curassavica L., which has traditionally
been used to treat toothache and inflammation.

This study aimed to identify the bioactive compound profile of Asclepias
curassavica leaf extracts using LC-MS/MS analysis and to evaluate their
antioxidant and antibacterial activities against cariogenic bacteria. In addition, the
inhibitory potential of the identified compounds against glucosyltransferase B
(GtfB) was investigated through an in silico approach. The study began with leaf
preparation and extraction using methanol, etyl acetate, and n-hexana solvents.
Bioactive compounds were identified using LC-MS/MS analysis. Total phenolic
and flavonoid contents were determined spectrophotometrically. Antioxidant
capacity was evaluated using DPPH and ABTS assays, while antibacterial activity
was assessed against Streptococcus mutans and Lactobacillus acidophilus.
Molecular docking analysis was performed to evaluate the interactions between
bioactive compounds from A. curassavica leaves and the GtfB enzyme, a key target
involved in biofilm formation by cariogenic bacteria.

The results revealed that Asclepias curassavica leaf extracts contained 47
bioactive compounds, predominantly belonging to flavonoid, phenolic, alkaloid,
and terpenoid groups. The extracts exhibited antioxidant capacity in both DPPH
and ABTS assays, indicating their ability to scavenge free radicals. Furthermore,
the extracts demonstrated antibacterial activity against cariogenic bacteria, although
the inhibitory effects were categorized as low to moderate. Molecular docking
analysis identified six compounds with stronger binding affinities to GtfB than
amoxicillin, namely Scortechinone B, Charantoside II, Quercetin-3-
neohesperidoside, Digitoxigenin-3-O-B-D-glucopyranoside, Rutin, and 16a-
acetoxyasclepin. ~ Among  these  compounds,  Digitoxigenin-3-O-B-D-
glucopyranoside exhibited the most favorable ADMET profile, suggesting its
potential as an anti-caries candidate compound.

These findings highlight the potential of Asclepias curassavica leaves as a
source of anti-caries bioactive compounds and warrant further investigation through
advanced in vitro and in vivo studies, as well as the development and formulation
of dental and oral healthcare products.

Keywords: antibacterial, antioxidant, Asclepias curassavica, dental caries, LC-
MS/MS
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