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Siti Mabruro, 2025, Green Synthesis Silver Nanoparticles (AgNPs) Dengan
Bioreduktor Kopi Untuk Mereduksi Biofilm Candida Albicans Skripsi ini di bawah
bimbingan Prof. Dr. Suryani Dyah Astuti, S.Si.,M.Si. dan Andi Hamim Zaidan, M.Si.,
Ph.D. Program Studi S1 Fisika, Departemen Fisika, Fakultas Sains dan Teknologi,
Universitas Airlangga, Surabaya.

ABSTRAK

Infeksi jamur Candida albicans sering sulit ditangani karena kemampuan membentuk
biofilm yang resisten terhadap terapi konvensional. Salah satu pendekatan alternatif adalah
penggunaan green synthesis nanopartikel perak (AgNPs) dengan bioreduktor alami yang ramah
lingkungan. Penelitian ini bertujuan untuk mengkaji kemampuan bioreduktor ekstrak biji kopi
Excelsa, Robusta, dan Arabika yang disintesis dengan AgNPs dalam terapi fotodinamik (PDT)
serta mengevaluasi aktivitasnya terhadap biofilm Candida albicans, baik secara tunggal maupun
dengan kombinasi penyinaran laser biru. Proses sintesis dikarakterisasi menggunakan
spektrofotometri UV-Vis, uji PSA, uji stabilitas, dan Uji FTIR. Uji aktivitas antijamur dilakukan
melalui metode difusi cakram sedangkan uji antibiofilm menggunakan pengukuran OD600
dengan ELISA Reader, serta pengamatan mikroskop fluoresen. Penelitian ini menggunakan
konsentrasi tetap 2 mM dengan variasi waktu penyinaran laser biru selama 90, 120, 150, dan 180
detik. Hasil penelitian menunjukkan kombinasi AgNPs dan laser biru terbukti memberikan efek
sinergis dalam mereduksi biofilm, dengan hasil terbaik ditunjukkan oleh AgNPs-Excelsa pada
waktu penyinaran 180 detik, yaitu penurunan biofilm sebesar 71,29% pada rapat energi 22.51
J/em?. Dapat disimpulkan bahwa AgNPs efektif menghambat biofilm C. albicans, dan
efektivitasnya meningkat signifikan melalui kombinasi dengan laser biru. Temuan ini
menunjukkan potensi pengembangan AgNPs berbasis kopi sebagai strategi alternatif dalam

pengendalian biofilm Jjamur,

Kata kunci: Green synthesis, Nanopartikel perak, Bioreduktor Kopi, Candida albicans, biofilm,
Laser Biru, PDT
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Siti Mabruro, 2025, Green Synthesis of Silver Nanoparticles (AgNPs) Using Coffee
Bioreductors to Reduce Candida albicans Biofilm. This thesis was supervised by Prof.
Dr. Suryani Dyah Astuti, S.Si., M.Si. and Andi Hamim Zaidan, M.Si., Ph.D.
Undergraduate Program in Physics, Department of Physics, Faculty of Science and
Technology, Universitas Airlangga, Surabaya.

ABSTRACT

Candida albicans infections are often difficult to manage due to their ability to form biofilms
that are resistant to conventional therapies. One alternative approach is the use of green-
synthesized silver nanoparticles (AgNPs) with environmentally friendly natural bioreductors.
This study aimed to evaluate the bioreductor potential of Excelsa, Robusta, and Arabica coffee
bean extracts in AgNPs synthesis for photodynamic therapy (PDT) and to assess their activity
against C. albicans biofilms, either alone or in combination with blue laser irradiation. The
synthesis process was characterized using UV-Vis spectrophotometry, Particle Size Analyzer
(PSA), stability tests, and Fourier Transform Infrared (FTIR) spectroscopy. Antifungal activity
was evaluated using the disk diffusion method, while antibiofilm activity was assessed through
0D600 turbidity measurements with an ELISA reader and fluorescence microscopy observation.
The study used a fixed concentration of 2 mM with blue laser irradiation times of 90, 120, 150,
and 180 seconds. The combination of AgNPs and blue laser demonstrated a synergistic effect in
reducing biofilms, with the best result observed in Excelsa-AgNPs at 180 seconds of irradiation,
achieving a 71.29% biofilm reduction at an energy density of 22.51 J/cm?. In conclusion, AgNPs
were effective in inhibiting C. albicans biofilms, and their effectiveness significantly increased
when combined with blue laser irradiation. These findings indicate the potential of coffee-based

AgNPs combined with blue laser as an alternative strategy for fungal biofilm control.

Keywords: Green synthesis, silver nanoparticles. coffee bioreductor, Candida albicans, biofilm,

blue laser, PDT
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