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Widyastuti, Shinta , 2022, “Desain Kombinas Graphene Quantum Dots
Berbasis Grafit dengan Kurkumin Sebagai Anti Kanker serta Kinetika
Pelepasannya”, M ochamad Zakki Fahmi, S.Si, M.Si, Ph.D. dan Satya Candra
Wibawa Sakti, M.Sc., Ph.D. Departemen Kimia, Fakultas Sains dan
Teknologi, Universitas Airlangga, Surabaya.

ABSTRAK

Penelitian dilakukan dengan tujuan untuk melakukan sintesis dan mengetahui
karakter Graphene Quantum Dots (GQDs) dengan metode hummer yang
divariasikan metode hidroterma dan untuk mengetahui kinetika pelepasannya
menggunakan grafit sebagai prekusor karbon. Produk hasil sintesis di karakterisasi
dengan analisis spektrofotometri UV-Vis, XRD, FTIR, photoluminescence (PL),
spektroskopi Raman, dan AFM. Hasl karaterisasi spektrofotometri UV-Vis
menunjukkan A ., pada 296 nm. Berdasarkan analisis AFM diketahui bahwa
distribusi ukuran partikel GQDs dominan dibawah rentang 10 nm. Berdasarkan
analisis photoluminescence (PL) menunjukan GQDs memiliki nilai quantum yield
(QY) sebesar 1,68% dan mampu meningkatkan nilai quantum yield (QY) dari
kurkumin sebesar 0,21% . Hasil loading GQDs dengan kurkumin memiliki efisiensi
50% dengan loading amount sekitar 5,1%. Uji kestabilan koloid menunjukan
bahwa GQDs stabil pada rentang pH 4 -7 dan stabil padavariasi konsentrasi garam
0 hingga 1 M. Hasil uji pelepasan kurkumin dari GQDs menunjukkan bahwa pada
variasi pH 4,7, dan 9 cenderung mengikuti model Peppas-sahlin dengan persentase
pelepasan kurkumin dalam suasana asam lebih cepat dibandingkan dalam suasana
basa maupun netral.

Kata kunci: graphene quantumu dots (GQDs), hummer, hidrotermal, kurkumin,
kinetika
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Widyastuti, Shinta, 2022, Design combination of Graphene Quantum Dots
graphite-based with Curcumin as Anti-Cancer and Its Release Kinetics,
Mochamad Zakki Fahmi, S.Si, M.Si, Ph.D. dan Satya Candra Wibawa Sakti,
M.Sc., Ph.D. Department of Chemistry, Faculty of Science and Technology,
Universitas Airlangga, Surabaya.

ABSTRACT

The research's goal was to use the hummer method which is varied with the
hydrothermal method to synthesize and character from Graphene Quantum Dots
(GQDs) and determine their release kinetics using graphite as a carbon precursor.
Spectrophotometric analyses such as UV-Vis, XRD, FTIR, photoluminescence
(PL), Raman spectroscopy, and AFM were used to characterize the synthesized
products. The results of UV-Vis characterization showed A ,,,,« at 296 nm. Based
on the AFM analysis, it is known that the dominant distribution particle size of
GQDs is below the 10 nm range. Based on photoluminescence (PL) analysis, GQDs
have a quantum yield (QY) value of 1.68% and are able to increase the quantum
yield (QY) value of curcumin by 0.21%. The results of loading GQDs with
curcumin have a 50% efficiency with a loading amount of around 5.1%. The colloid
stability test revealed that the GQDs were stable in the pH range of 4 -7 and with
salt concentration variations ranging from 0 to 1 M. The results of the curcumin
release test from GQDs indicated that for pH differences of 4, 7,and 9, the
percentage release of curcumin in acidic settings is faster than in alkaline or neutral

conditions, according to the Peppas-Sahlin model.

Keywords: graphene quantum dots (GQDs), hummer, hydrothermal, curcumin,

kinetic
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