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ABSTRAK 

Ririn Rodhatul Janah 

 

FORMULASI DAN KARAKTERISASI NANOPARTIKEL BERBASIS 

PLA-PEG TERENKAPSULASI EKSTRAK DAUN KELOR (Moringa 

Oleifera) SEBAGAI SISTEM PENGHANTARAN OBAT POTENSIAL 

 
Latar Belakang: Moringa oleifera mengandung senyawa bioaktif seperti flavonoid, 

saponin, tanin, dan alkaloid yang memiliki berbagai aktivitas farmakologis. Namun, 

stabilitas dan kelarutan senyawa bioaktifnya masih rendah. Nanopartikel berbasis 

PLA-PEG berpotensi meningkatkan stabilitas dan penghantaran senyawa aktif. 

Penelitian ini bertujuan memformulasikan dan mengkarakterisasi nanopartikel PLA-

PEG terenkapsulasi ekstrak daun kelor. Metode: Penelitian ini merupakan penelitian 

eksperimental laboratorium. Ekstrak daun kelor diperoleh melalui maserasi 

menggunakan etanol 96% selama 3×24 jam. Nanopartikel diformulasikan 

menggunakan polimer PLA-PEG, kemudian dikarakterisasi berdasarkan ukuran 

partikel, indeks polidispersitas (PDI), zeta potensial, efisiensi enkapsulasi (%EE), 

dan profil pelepasan ekstrak daun kelor. Hasil: Rendemen ekstrak sebesar 11,825%. 

Skrining fitokimia menunjukkan adanya alkaloid, tanin, flavonoid, dan saponin. 

Nanopartikel yang dihasilkan memiliki ukuran partikel 413,8 nm, nilai PDI 0,5, dan 

zeta potensial -28 mV. Efisiensi enkapsulasi rata-rata mencapai 91,8%, sedangkan 

uji disolusi menunjukkan pelepasan ekstrak daun kelor sebesar 84,30% dalam 30 

menit sehingga memenuhi kriteria immediate release. Kesimpulan: Nanopartikel 

berbasis PLA-PEG terenkapsulasi ekstrak daun kelor berhasil diformulasikan 

dengan karakteristik fisik yang baik, efisiensi enkapsulasi yang tinggi, serta profil 

pelepasan ekstrak daun kelor yang mendukung potensinya sebagai sistem 

penghantaran obat. 

 

Kata kunci: Moringa oleifera, nanopartikel, PLA-PEG, karakterisasi, 

efisiensi enkapsulasi, uji disolusi. 
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ABSTRACT 

Ririn Rodhatul Janah 

 

FORMULATION AND CHARACTERIZATION OF PLA-PEG-BASED 

NANOPARTICLES ENCAPSULATING MORINGA OLEIFERA LEAF 

EXTRACT AS A POTENTIAL DRUG DELIVERY SYSTEM 

 

Background: Moringa oleifera contains bioactive compounds, including 

flavonoids, saponins, tannins, and alkaloids, with various pharmacological 

activities. However, the stability and solubility of these bioactive compounds 

are limited. PLA-PEG-based nanoparticles have the potential to enhance the 

stability and delivery of active compounds. This study aimed to formulate and 

characterize PLA-PEG-based nanoparticles encapsulating Moringa oleifera 

leaf extract. Methods: This laboratory experimental study used Moringa 

oleifera leaf extract obtained by maceration with 96% ethanol for 3×24 

hours. The nanoparticles were formulated using PLA-PEG polymer and 

characterized based on particle size, polydispersity index (PDI), zeta 

potential, encapsulation efficiency (%EE), and the release profile of Moringa 

oleifera leaf extract. Results: The extraction yield was 11.825%. 

Phytochemical screening confirmed the presence of alkaloids, tannins, 

flavonoids, and saponins. The nanoparticles exhibited a particle size of 413.8 

nm, a PDI of 0.5, and a zeta potential of −28 mV. The average encapsulation 

efficiency was 91.8%, while the dissolution test showed 84.30% release of 

Moringa oleifera leaf extract within 30 minutes, meeting the immediate-

release criterion. Conclusion: PLA-PEG-based nanoparticles encapsulating 

Moringa oleifera leaf extract were successfully formulated with favorable 

physicochemical characteristics, high encapsulation efficiency, and a release 

profile that supports their potential as a drug delivery system. 

 

 

Keywords: Moringa oleifera, nanoparticles, PLA-PEG, dissolution test, 

encapsulation efficiency, dissolution test 
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